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REED FIELD-PROVEN TOOL JOINTS FOR 
LIGHT WEIGHT DRILL PIPE 








if your operation requires light 
weight drill pipe, look to the leader 
for the right tool joint 


has been the pioneer in designing and developing tool joints for 
use On light weight drill pipe. In fact, Reed has supplied most of the 
tool joints for light weight drill pipe now in use 

Reed has developed and field-proved special design light weight 
tool joints. In addition, Reed tool joints for light weight drill pipe can 
be furnished with API-thread working connections. These tool joints 
can be manufactured with the same O.D. dimensions, box and pin 
length, tong space, and hard facing if desired, as Reed tool joints for 


conventional drill pipe. You may order Reed | oints specifically 


REED 

Scgper Shrink-Chije designed for use with light weight drill pipe in both Super Shrink-Grip 
SSG-R TOOL JOINT and Flash Welded types 

FOR LIGHT WEIGHT DRILL PIPE 


The shrink-grip ‘safety area’’ sup- 
ports the drill pipe beyond the 
last engaged thread and 
seals against leakage 


A special feature of Reed’s Super Shrink-Grip tool joint permits 
a thicker pipe end for the shoulder seal (see illustration). This exclu- 
sive Reed design assures a perfect shoulder seal, even though there 


may be some eccentricity in the thinner light weight drill pipe end 
Entire thread length protected by 
a seal at each end Reed alone offers a tool joint that's right for every drilling need. 


New SSG-R design assures maxi- If 
mum pipe end thickness main- 
tained te give greatest area to 
shoulder seal. (Exclusive Reed 
feature.) 


you want more facts about tool joints fo t weight drill pipe, 


ask the leader . . . ask the Reed Man! 
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What’s The Best Size Treatment For Your Well? 


There is no stock answer to that question. One 
well may be an excellent subject for a huge high- 
injection-rate fracturing treatment using half-a-dozen 
Allison-powered pump trucks; another well might 
require a small gallonage job using only one diesel- 
powered pumper. 

Each well has its own unique characteristics which 
require expert consideration before specific treatment 
recommendations are made—such factors as perme- 
ability, porosity, potential production and decline 
record. Dowell engineers are experienced in examining 
well data and recommending the most practical 
treatment indicated by the facts. 


Dowell has specialized equipment to fit each job. 


Services for the 


oil industry 


W hile you can get all the power you need for the 
big treatments, you don’t have to buy wasted horse- 
power for the small jobs. This wide selection of 
equipment, plus Dowell’s complete line of treating 
materials, provides treatments that are tailored to 
fic your well 

You can depend on your Dowell engineer to 
recommend the type and size of treatment that’s best 
for your well . .. the treatment that will give you 
the most returns for your treatment dollar. For 
information or service call any of the 165 Dowell 
offices in the U. S. and Canada; in Venezuela, contact 
United Oilwell Service. Or write Dowell Incorporated, 


Tulsa 1, Oklahoma. 


DOWELL 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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The course of OIL 


Are You a Committeeman? 


“If an American were condemned to confine his activities to his own affairs, he 
would be robbed of half of his existence.” 


So said the Frenchman De Toqueville more than a hundred years ago when he 
visited the young United States. That still holds today and probably in no part of 
the country is it more real than in our own petroleum industry. 


We are organized from suppliers to marketers — from city to national areas. Last 
month a thousand oil women, members of Desk and Derrick Clubs, convened in 
Chicago. Next month some six thousand oil men will go there for the largest and 
one of the oldest industry organizations — the American Petroleum Institute. 


If there is a man in the industry who does not belong to one or more organizations 
established to improve and forward operations and interests of the industry, truly 
he is being robbed of part of his existence. Because the policies, the standards, the 
ethics, all the operations of the industry are affected by the work and the “brain- 
storming” sessions of thousands of committees of associations. 


We are constantly indebted to presidents and other officers of our organizations. 
They are our spokesmen — these no-dollar-a-year men whose service couldn’t be 
bought but who spend invaluable time and, more often than not, their own money to 
help the industry. We have true industry statesmen among them. We can repay them 
only with appreciation and some understanding of the problems they try to solve. 


Every working committeeman deserves our praise and our thanks. Their gains 
are ours. They may not always be right but they are in there pitching for our side 
and they should have our applause even if they strike out. 


__ We attack our problems and smooth our sometimes rocky way by committees. It 
is much better than rule by fiat — this reign by thousands of committees. And re- 
member, your influence is felt only as you share in the work. 


If you haven't been on a committee or haven't held an organization office, there 


are two losers — you and your industry. 
Ernestine Adams 
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Congrats and $25 to Mrs. JEWEL SUMMERSILL, Humble Oil & Refining Co., Baytown, Texas, for this quip. 


There’s no sleeping at Lone Star Steel. Lone Star's big plant is almost as bright at 
night as in the sunlight! Our friend Joe Roughneck needs pipe ... fine API casing. 
tubing and line pipe ...and we are delivering on the double! 

One of these days, we will deliver more fine quality, fully normalized pipe. We're 
making real progress on construction of our new open hearth furnace and stretch- 
reducing mill . . . keeping faith with Joe Roughneck to supply his oil country pipe needs. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


STEEL 


Cc OMPAN Y 





EXECUTIVE SALES OFFICES 


ASS W. Mockingbird Lane at Roper «+ P. O. Box 12226 « Dallas, Texas 


DISTRICT SALES OFFICES 
Houston, Texas Midiand, Texas San Antonio, Texas 
Tulse, Oklahoma Wichita Falls, Texas Shreveport, La. 
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A Ithough the degree of corrosion 
in any well environment is a primary 
factor causing fatigue, the purpose of 
this report is to identify, if possible, 
the cause of changes which occur to 
molecular structures when rod strings 
are subjected to excessive stress 
ranges, aside from corrosive action. 

It is well known that any single 
stress that is less than the elastic 
limit can be applied to a string of 
sucker rods without establishing 
permanent stretch. However, lesser 
stresses repeatedly applied can 
cause breaks. The question is: Why? 

When weighing a well with a dy- 
namometer, average stresses are cal- 
culated—that is, the load divided by 
the cross-sectional area of the rods. 
Yet service stresses are actually 
higher at the rod skin, due to the 
physical factors, and since all breaks 
start at the rod surface, let’s first 
consider stresses at the surface. 

Stress +1... is the surface stress 
at maximum tension from opera- 





tional loads on the upstroke. Here 
we are lifting the rod string AND 
the oil. 

Stress +2... is the residual com- 
pression (a counteracting friendly 
stress) which can be built into 
quenched rods by shot strengthen- 
ing. In reality, this is a booster which 
helps *3 as evaluated in the con- 
clusions shown below 

Stress +3... is the stress at the 
rod surface on the downstroke when 
the dynamometer reads lowest, and 
is frequently overlooked in consider- 
ing well loadings as you will see in 
the following analysis. 

The “net” stress severity on a 
sucker rod from the combination of 
the above three stresses is complex 


and is not calculable by simple addi- 
tion and subtraction. Nevertheless, 
for illustrative purposes, we may 
grossly oversimplify to say . . . 

@ When rod Enpurance Limrr is 
greater than *1 minus (*2 + *3 
rods do not fatigue. 

@ When rod Enpurance Limrr is 
less than *1 minus (*®2 + *3 
fatigue cracks will start. 

@ When fatigue cracks start, it is 
only a matter of time until rod fail- 
ures will occur 

So ENDURANCE Limit becomes our 
concern. To make it as big as pos 
sible, “Oilwell” carefully liquid- 
quenches selected low carbon alloy 
steels . tempers to the hardness 
most favorable for rod endurance 

. and friendly stress *2 is added 
by our unique shot strengthening 
which compresses and hardens the 
surface as a bonus feature. 

Of course you can delay fatigue 
action by (1) using subsurface 
pumps with the smallest bore that 
will get the desired production, (2 
handling your rods with extreme 
care at all times so that bends or 
abrasions do not become the cause 
of surface cracks, and (3) standard- 
izing on the size and grade rod that 
best meets your well condition. 

All “Oilwell” rods are hot-straight- 
ened (to minimize residual stress 
associated with cold straightening 
thoroughly degreased and coated 
with a baked phenolic plastic to pro- 
tect surfaces from corrosion and 
abrasion before going into service, 
and carefully palletized on linseed 
oil-impregnated wood separators 
Liquid quenching and shot blasting 
are provided on the rod grades which 
require these extra manufacturing 
steps to give you maximum perform- 
ance. 

The “Oilwell” Sucker Rod Com 
parison Chart gives detailed techni- 
cal information on all leading brands 
of sucker rods. Send for one! 
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It may appear somewhat paradoxial 
that a calm, unassuming, youthful 
looking graduate engineer whose 
way of life is deeply rooted in his 
Christian belief ...should be head of 
an organization of drilling contractors, 
long characterized by their rough and 
tumble past. Perhaps the election of 
Jack H. Abernathy in October 1956, 
as president of the American Associa- 
tion of Oilwell Drilling Contractors was 
indicative of the evolution that has 
taken place in the drilling industry. By 
his forthright, sincere and enthusiastic 
efforts as their spokesman, he has 
helped bring stature and understanding 
to the AAODC. 

And, he has spoken well . . . with 
the courage of his convictions that 
typifies his professional life. It was 
this same brand of courage . which 
he undoubtedly acquired from _ his 
father, a county judge...that ac- 
counted so heavily for his selection as 
vice president of the Big Chief Drilling 
Company ... his present position. But, 
there were a lot of other qualities that 
earned him this job at a time when the 
seasoned drilling fraternity held little 
esteem for engineers. Jack was well 
equipped for the job. 

He was born and raised in the boom- 
ing oil town of Shawnee, Oklahoma, 
so it was only natural that he studied 
petroleum envineering at The Univer- 
sity of Oklahoma...and was grad- 
uated in 1932 with honors. The depres- 
sion was on and jobs were scarce, but 
his enthusiasm, scholastic record and 
willingness to do the dirtiest kind of 
work, brought him a job with Sunray 
Oil Corporation. In less than 10 years, 
he became the company’s chief engi- 
neer at Tulsa, and in May 1941, he 
joined Superior Oil Company in a simi- 
lar capacity. 

When the Enzineering Committee 
of the Oklahoma Wilcox Pool Engi- 
neering Association was formed, Jack 
became its chief engineer and chair- 
man. With the courage of his convic- 
tions concerning the wettability of the 
Wilcox sand, he proposed a novel idea 
about the reservoir so convincingly 
that his program was adopted. History 
of the project proved him right. 

When his engineering committee 
work was finished, he rejoined Sunray 
as general production superintendent. 
He became Big Chief's vice president 
in November 1945, and from that day 
until mid-1950, when Big Chief added 
a drilling engineer, Jack comprised 
the firm’s engineering staff. At the be- 
ginning, the company operated five 
rigs, and at an early date, Jack demon- 
strated his drilling engineering ability. 
Footage rates at Elk City were about 
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Jack H. Abernathy 
1956-57 President, AAODC 


$9, and each well took from 67 to 70 
days to drill. He felt this was too long, 
and began working out a drilling pro- 
gram that enabled Big Chief to drastic- 
ally cut the time and bring the 
footage rate to $6.75 per ft . and 
still come out with a profit 

Today Big Chief holds an enviable 
record in deep drilling with 11 rigs 
most of them big ones. In his nearly 
12 years at Big Chief, Jack has been 
a big factor in numerous advancements 
in drilling enzineering, as well as prog- 
ress in the business aspects. 

His eagerness and willingness to 
take on responsibility earned him more 
non-paying jobs on industry organiza 
tions and committees than can be listed 
on a full typewritten page. In addition 
to his full-time job in guiding the prog- 
ress of Big Chief, he has for the past 
10 years been a board member of the 
AAODC. His participation in the 
Association’s activities throughout this 
time include everything from com- 
mittee work to chapter chairmanships 
to regional vice president 

He has an unselfish devotion to the 
oil industry which he has served so 
well. Throughout his petroleum career, 
he has actively served as chairman of 
many important committees and study 
groups of the American Petroleum 
Institute and today, is a member 
of the API Board of Directors. He has 
authored numerous significant papers 
ranging from reservoir engineering to 


drilling practices to industry economics 
and is a recipient of the API 
Meritorious Service Award 

There are few industry organizations 
who have not enlisted his services. He’s 
a member of the National Petroleum 
Council, the Mid-Continent Oil and 
Gas Association, the AIME, the Okla 
homa Society of Professional Engi- 
neers. He has been an industry spokes 
man before many legislative bodies 
both state and national. He will go to 
extremes to tell the industry's story 
to high school students, at colleges 

Jack rarely misses Sunday services 
and is an Elder in the Westminster 
Presbyterian Church at Oklahoma 
City. He is also head of his Parish 
there. 

Basically, Jack is a devoted family 
man, and spends every available mo 
ment with them. He goes to extremes 
to encourage his daughter in her inter 
ests in horses and dogs, while pro 
viding a guiding hand for his son who 
is taking an advanced degree in physics 
and teaching at Oklahoma University 
You might say that his family is his 
number one hobby...and fishing 
might come next on the list. 

You will go a long way to find anyone 
in the industry with so much faith 
and love for it. Although he relin- 
quishes the helm of the AAODC in 
October this year, he will always be 
one of the industry's most respected 
spokesmen and top salesmen. 
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ISOFLOW FURNACES 
NOW PROCESSING 
300,000 b/d IN 
CATALYTIC REFORMERS 


... and more Isoflows are being 
installed in the largest 
reformers under construction 
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The continuous production of high octane gasoline by cata- 
lytic reforming demands sturdy, efficient, soundly designed 
equipment. This is especially true of furnaces. 


The wide acceptance of Petrochem-lsoflow furnaces is due 
to their high efficiency, dependable performance even 
under overload conditions, and their long service life. 
When you apply all the specifications and operating 
reqditements to direct fired furnace design you'll find 
Petrathem-lsoflows most economically desirable, by any 


© comparison, 


> ty of Design and Construction .i vy 
parte ot ehaptd Sopa 


PETROCHEM-ISOFLOW FURNACES 
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THE CONFERENCE TABLE 


Company Magazine Boom 

Not many parts of industry have grown so much as the 
company magazine. The petroleum industry uses it to an 
extensive degree. Larger companies have far-flung outposts, 
with staffs that want to keep up with company changes and 
policies. 

We know of no survey on oil and gas publications more 
extensive than the one Dr. Dewitt C. Reddick has just com- 
pleted. He reports on it on page E-3 of this issue. Company 
publications, he feels, have grown in content as well as in 
size. They not only have better variety but they cover more 
subjects frankly and effectively. 

Dr. Reddick is Professor of Journalism at the University 
of Texas. This month he will have his third annual seminar 
for petroleum publication editorial staffs in Austin, Texas. 


Only $1 Billion for Petroleum 


When you consider the importance of petroleum products 
to this country it may come as a small shock to you to learn 
that of the multi-billion federal budget less than $1 billion 
was allocated for petroleum products. It amounted to about 
1/72 of the total budget. Over $1 billion each was ear- 
marked for electronic and communication equipment, for 
industrial raw materials, and for ammunition. Aircraft had 
$7.4 billion budgeted. 


Culbertson Praised 


Railroad Commission Chairman Olin Culbertson was 
honored at an appreciation banquet in Dallas last month 
given by all the industries coming under regulation of the 
Texas Railroad Commission. Leaders of the oil, gas, and 
transportation industries vied with each other in their praise 
of Culbertson, who has spent 16 years on the Commission. 
The banquet was an unofficial “Re-elect Culbertson” project 
as his present term expires this year. 

Texas has been, indeed, fortunate in the personnel of its 
Railroad Commission, which regulates not only transporta- 
tion but the petroleum industry in Texas. Culbertson, along 
with Lt. Gen. Ernest O. Thompson and William J. Murray, 
have given honest, intelligent service in their difficult job for 
many years. 


OCAW Settles Down 


Some 700 delegates met in August in Chicago for the 
third constitutional convention of the Oil Chemical and 
Atomic Workers International Union. Proposals to amend 
the union constitution numbered 163, but in the final analy- 
sis not a single word in the constitution was changed, 
reports the Union News. 

There were also demands by union officials and some 
delegates that per capita payment to the union should be 
raised. Officers stated that the union would have to have 
more money to meet increasing costs of operation or would 
have to curtail the services it renders to local unions and 
members. All such proposals were defeated. Per capita dues 
remain $1.50 a month. Union News reports that the result 
of this means reduction in staff and in services. (Five 
OCAW international representatives have already been 
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laid off.) It added cheerfully, however, that the result would 
be beneficial if it caused local unions to handle all their own 
work, and would raise the skill and competence of local 
members and officers. 


Financial Report Good 


Each year the petroleum department of the Chase Man- 
hattan Bank publishes a financial analysis of the petroleum 
industry. From this we have taken the Free World statistics 
and reprinted them for convenient reference. We are always 
impressed by the comprehensive figures produced each year 
by this department, and find them a good source of informa- 
tion. 

This year we were pleased to find that our January 1956 
forecast of capital expenditures in The Petroleum Engineer 
tallies very closely to the 1956 figures released last month 
by Chase Manhattan. Our outlook predicted expenditures of 
$6.5 billion by U. S. oil companies here and abroad during 
1956. The report by Frederick G. Coqueron gives about 
$6.55 billion for the same purpose. 


Professors Invited to Study Conoco 


President L. F. McCollum of Continental Oil Company, 
seated, second from left, is shown at Houston, Texas, with 
nine prominent professors invited to study and analyze the 
company’s operations and policies. The unusual two-week 
“visiting professors seminar,” in August, is designed to aid 
Conoco’s management in identifying possible problems and 
weaknesses and to help the company achieve its long- range 
objectives. 

Standing are Dr. Truman H. Kuhn, dean of faculty, Colo- 
rado School of Mines, Golden; Dr. Douglas McGregor, 
Massachusetts Institute of Technology, Cambridge; Dr. 
Charles C. Abbott, dean of the graduate school of business, 
University of Virginia, Charlottesville; Dr. G. Ernest Gie- 
secke, vice president, Texas Technological College, Lub- 
bock; Professor Paul Holden, Stanford University, Palo 
Alto, California; and Professor Ernest Dale, Cornell Univer- 
sity, Ithaca, New York. Seated are Dr. Frank H. Sparks, 
chairman of the board and former president of Wabash Col- 
lege, Crawfordsville, Indiana; Mr. McCollum; Dr. Carey 
Croneis, provost, Rice Institute, Houston, Texas, and Dr. 
Paul H. Giddens, president, Hamline University, St. Paul, 
Minnesota. Absent when picture was taken was Professor 
W. Albert Noyes, University of Rochester, Rochester, New 
York. 
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Something to Look for 


Engineers will enjoy the article “I Am a Kidnapper of 
Sorts,” by a recruiter of graduating scientists and engineers 
in the September 14 issue of the Saturday Evening Post. 
It will give you a good idea of the rush for those bachelor 
degrees and the downright hunting for masters and PhDs. 

Another national publication, Look magazine (October 1 
issue), carries an article written by B. Brewster Jennings, 
chairman of the board of Socony Mobil. His article “How 
Can We Know Our Children Will Live Better?” foresees a 
poverty-stricken future unless we have enlightened public 
policies in respect to big business. 


Engineering Salaries Continue Up 


Starting salaries for engineers are still spiraling upward! 

January and June engineering graduates at Illinois Insti 
tute of Technology commanded an average $473 per month 
salary, according to Earl C. Kubicek, director of alumni rela- 
tions and placement. 

“This is $82 more per month than the 1956 average for 
engineering graduates,” Kubicek said. 

“Salaries have increased every year since 1938, when we 
began keeping records,” he explained. “At that time engi- 
neering graduates averaged $100 per month.” 

Electrical engineers again received the highest salaries 
$515 a month, compared with $461 last year. 

Other high department averages were: Metallurgical 
engineering, $490; industrial engineering, $484; mechanical 
engineering, $473; civil engineering, $470, and chemical en- 
gineering, $458. 


You Can Argue With Success 


In “How To Sell and Unsell Ideas,” Fred DeArmond tells 
you ‘how to convince a prospect or a customer, a jury, 
friend, a board of directors, a civic or business group — any 
audience of one, 10 or 100 persons. (Published by Lloyd R. 
Wolfe, 476 Park Avenue, Glencoe, Illinois. 237 Pages. 
Price, $7.50.) 

He is not concerned with the matter but with the manner 
of conducting a controversy — what to say, how to say it, 
and how to make your points stick. 

It is only the hermit or the zero-personality that never 
has to argue. The man or woman that must frequently at- 
tempt to convert an audience to his way of thinking, will 
find in “How To Sell and Unsell Ideas” all the pros and 
cons, the do’s and don'ts, the answers to “why didn't I think 
of that at the time?” 


The Perforated Spirit 


The fellows up in personnel, 

They have a set of cards on me 
The sprinkled perforations tell 

My individuality. 

And what am |, | om oa chart 
Upon the files of IBM 

The secret places of the heart 
Hove little secrecy to them. 

It matters not how | may prote, 
They punch with punishments the scroll. 
The files are masters of my fate. 
They are the captains of my soul. 
Monday my brain began to buzz; 
| was in agony all night. 

| found out what the trouble was: 
They had my paper clip too tight. 


—Morris Bishop 
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Find Words of One Syllable 


One important organization on the national scene is the 
Committee for Economic Development. It is non-profit and 
non-political. Its purpose is to help our nation and our econ 
omy to a better understanding of what makes us grow. We 
suggest that if CED would write its reports in words of one 
syllable it would get about 10 times as much attention. 

For instance, recently in a federal tax reform report the 
committee stated that keeping federal expenditures from 
“rising at a rate that absorbs all available tax revenues gen- 
erated by economic growth is perhaps the most important 
domestic issue facing the nation today.” 

We translate that to mean “your taxes rise as fast as your 
earnings so you can’t get ahead.” Or maybe we don’t under- 
stand those big words either. 


No Profits — No Union 


Socony-Mobil was accused by a vice president of the Oil 
Chemical and Atomic Union of using its increased produc- 
tivity and profits to club the workers and to raid the union 
contract instead of “sharing with the employees in a small 
way these increased profits.” 

This was reported by Union News in connection with a 
strike at the company’s East St. Louis refinery. It seems the 
company made a profit last year and so it can afford to close 
down the plant. 

The other side of the picture was not presented. If the 
company had not made a profit the plant would eventually 
have been closed down anyway. There would have been no 
jobs and, of course, no union to strike a profit-making 
company. 


How You Opsearch 


Did you read in the August issue of The Petroleum Engi 
neer “Why Should Management Be Interested in Opera- 
tions Research?” by Gilbert C. Jacobus? It was a clear 
review of a new method recently used efficiently by manage- 
ment. On page E-11 Mr. Jacobus gives a brief and stimu 
lating report on “How Operations Research Works.” 

“Opsearch” is another aid to decision-making 


Welcome Booklet 


When you visit Wagner Electric Corporation in St. Louis 
Missouri, you're handed a booklet with the title “Welcome 
to Wagner Electric Corporation, 6400 Plymouth Avenue 
St. Louis 14, Missouri... Electrical and Automotive Prod 
ucts.” The booklet goes on in a friendly and informative way 
telling you where you can park the car, what the office hours 
are, where you can smoke, etc. 

Then it gives a brief history of Wagner Electric, a dia 
gram of the plant and buildings, the office departments, the 
factory departments, the automotive products, the electrical 
products, and last the branch offices and addresses. 

This is a courteous and helpful gesture. It is given to all 
those who visit the offices and when they make a second call 
they are well informed about the company. 
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Natural gas — “the most 
sought after fuel’ — is in even greater 
demand today, reports officials of 
Texas Railroad Commission. There is 
definitely a producer's market develop- 
ing and gas well completions are rising. 
One RR Commission engineer says 
“We have one or more calls from pros- 
pective gas buyers looking for re- 
serves almost weekly.” Wellhead prices 
are rising, too, with going price now 
about 13 cents per Mcf, although the 
state average price is about 8.5 cents, 
because of old, existing contracts. 

> are 

Tanker building program and 
new refinery project of Esso Petroleum 
Company, Ltd., British subsidiary of 
Jersey Standard, has called for new 
financing by the company for the 
equivalent of $19,600,000 of 6 percent 
first debenture stock. Subscriptions for 
the new stock offering are expected to 
be complete by March 1958. The re- 
finery, which will cost $50 million, is to 
have an annual capacity of 4,500,000 
tons of oil. The debentures will also 
help finance Esso’s 18 supertankers. 

Se 2 @ 

American oil company invest- 
ments have shown marked rise in 
earnings in 1956, the Commerce De- 
partment reports. This income, which 
led return on all U. S. foreign invest- 
ments, increased $200,000,000 to $1.4 
billion for the year. Earnings were 
about the same in 1955 in Middle East 
countries, but increased substantially in 
Venezuela, Canada, and Western 
Europe. 

S 2 >@ 

Oil and gas producer groups 
in five states are supporting a test case 
before the U. S. Tenth Circuit Court 
of Appeals in Denver to see if the U. S. 
Supreme Court actually meant to give 
governmental control over the “real” 
independent gas producer in the 1954 
Phillips case. The case involves Saturn 
Oil & Gas Company versus FPC, and 
according to TIPRO, is the first such 
case involving an unintegrated firm. 

x * * 


Mexican oil development 
through use of foreign capital, appear- 
ing near in recent months, is meeting 
with fresh opposition. Financing has 
been scheduled from several French 
banks, but additional out-of-Mexico 
aid may be dropped because of a feud 
between a banker and the powerful 
Mexican oil workers union. Alfonso 
Diaz Garza, who advocates outside 
aid, claimed the industry had gone 
backward since the 1921 expropria- 
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Digest of News and Comment 


tion. The workers’ syndicate differed 
with the banker ... declared it would 
fight any new foreign investment in 
the Mexican oil monopoly. 

~ * * 

A medical department has 
been established by The Ohio Oil 
Company. Dr. John H. Hege heads 
the department — part of the person- 
nel division. It will counsel employees 
in health problems, give medical guid- 
ance in workmen’s compensation, phy- 
sical exams, disability retirements and 
employee safety; conduct liaison be- 
tween physicians and the company, and 
provide technical guidance to company 
nurses at various Ohio Oil offices 

x * * 

Crude oil price structure is 
being studied by a federal grand jury 
in Alexandria, Virginia, as a continua- 
tion of investigations of petroleum pric- 
ing. Acting for the Justice Department, 
the group has subpoenaed API for its 
agenda and minutes at committee meet- 
ings in 1953 and from January 1, 1956 
to the present. Documents are being 
called for from files of IPAA, Texas 
Oil Jobbers Association, National Oil 
Jobbers Association, and others 

~*~ * * 

‘*Ratable take’’ controversy 
has flared in Louisiana and involves 
properties of William G. Helis, chair- 
man of State Mineral Board. An order 
to buy oil from all wells in University 
field near Baton Rouge was questioned 
at a Department of Conservation hear- 
ing. T. G. Markley complained oil 
from his five wells was not being 


bought; Conservation Department 
ordered Sun Oil Company to buy the 
oil. Sun is also carrier. Basic issue in- 
volves legality of the order to require 
purchase of the crude as well as trans- 
port it, which is required of pipelines 
as “common carriers.” Because of the 
conflict Sun has given notice that it 
will stop purchase of oil from the Helis- 
owned wells in December 
ee 2 @ 

Oil's centennial celebration 
plans are beginning to crystallize 
American Petroleum Institute, steer- 
ing the year-long observance, has 
named W. R. Huber as director. Hu- 
ber, Gulf Oil director of public rela- 
tions, has been given a company leave 
of absence and is moving his offices to 
API headquarters in New York. Com- 
mittees have been working for more 
than a year on the Centennial. The one- 
hundredth anniversary commemorates 
Drake's discovery of oil at Titusville, 
Pennsylvania, August 1859 

~*~ * ® 

Two Texas Company scientists 
are to be given top American Chemical 
Society awards — the first time in the 
history of the organization that two 
have gone to men in the same research 
group. Texaco’s DuBois Eastman, di- 
rector of the Montebello, California, 
laboratories, receives the industrial and 
engineering chemistry award, and Rob- 
ert P. Eischens, in the physical research 
department of the Texaco Research 
Center, Beacon, New York, receives 
the precision scientific company award 
in petroleum chemistry 
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RESEARCH, ENGINEERING AND DEVELOPMENT EXPENDITURES 


C—) Dollars = 


Dollars and percent of sales devoted to 
research by petroleum suppliers is illustrated 
by this graph from Consolidated Electrody- 
namics Corporation's annual report. One out 


Percent of Sales 


of every $10 sales went to research and de- 
velopment in 1956. Estimates for research 
spending by Petroleum Equipment Suppliers 
Association members run over $100 million. 
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SCRUBOSPHERE 
eee 


*PEERLESS SPHERICAL 
DUST and LIQUID SCRUBBER 
FOR GAS PIPELINES 


The dust removal ability of the SCRUBOSPHERE is superior: 
because it utilizes wetted surtaces for dust collection which are 
much more closely spaced than in conventional equipment 
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Ol loss is minimized because the oil used to wet the dust collecting 
surface is lifted mechanically instead of bubbling gas through the 
oil which results in foaming and loss due to creation of hard-to 


separate fine particles 


Maximum performance and low cost — The spherical design means P E E R L E 5 5 

high capacity and performance because it provides maximum dimen 

sions for the contactor and mist extractor which normally are limiting MANUFACTURING 
factors in scrubber designs. The vessel cost is reduced because 

required vessel thickness is only one half that required for cylin c Oo . 

drical vessel of same diameter 


Representatives i: 


Versatility — separates solid and liquid particles with equal 


efficiency 
Write for test dota showing dust removal ond oi! 
Lew pressure drop -—— 2 to % psi at rated capacity dependi 9 
7 — any loss of Peerless Scrubosphere as egainst conven- 


nozzle size tional! dust scrubber 
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Voluntary reduction in oil im- 
ports has done little to ease cuts in do- 
mestic production. Actual imports, al- 
though below plans, are higher than 
last year. State conservation boards 
have not been able to up allowables 
and some are reduced. One reason — 
demand has hit a snag. Change from 
1956 is invisible to naked eye. 


x* * * 


Iranian oil output sets record 
in July. Production figures of 756,000 
bbl per day established an all-time 
monthly record for Iranian oil fields. 
Six-months total of 6.9 million tons ex- 
ceeds any previous six-months period. 
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Demand in August for petro- 
leum products was only slightly more 
than that in 1956. Chase Manhattan 


Bank monthly review stated that it was 
only 1.1 percent above the year before. 
On the other hand supply of new oil 
continued excessive so that inventory 
of refined products and crude is now 
too heavy, the review said. 


e°  @ 


Certain congressmen are aim- 
ing at government ownership of natu- 
ral resources, in the opinion of Felix 
Chappellet, Western Oil and Gas Asso- 
ciation vice president. In a speech 
Chappellet asserted that Natural Gas 
Act amendment, recognizing that pro- 
duction of natural gas is not a monop- 
oly, was defeated because “big-city con- 
gressmen have set their course toward 
government ownership . . . have misled 
their constituents into believing their 
action was to keep profits down.” 
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Coming next month — 


the first of a new and exciting series of 


Special Issues on 


FOREIGN “AREAS OF PROMISE” 


In the November Special Issue we present 


VENEZUELA 
No. 1 Foreign “Area of Promise” 


. because of its great potential 
. because of its equitable oil law 
.. because of its people and government 
. because of its Western Hemisphere location 


Our Management Editor, Ernestine Adams, has just returned from an 
extended field trip where she met government officials, concession owners’ 
top technical and management men...and contractors in “Areas of 
Promise” outside the United States. 


The first reports will be published in our November issue. This Special 
Issue will have the most comprehensive collection of technical and man- 
agement articles ever assembled on oil and gas operations in Venezuela. 


Many readers will recall Special Issues on “Areas of Promise” we pub- 
lished a few years ago. They were immensely popular, so our Reader 
Service Department is printing extra copies of the new “Areas of Promise” 
issues. You won't want to miss this informative series. If you are not 
receiving a personal copy of “The Engineer,” send your subscription 


READER SERVICE DEPARTMENT 
The Petroleum Engineer Publishing Company 
P. O. Box 1589, Dallas 21, Texas 











Two well-known leaders in 
petroleum industry were selected by 
Texas Mid-Continent Oil and Gas As- 
sociation for its Distinguished Service 
Award. Robert F. Windfohr, independ- 
ent, Fort Worth, and James C. Don- 
nell II, president, Ohio Oil, were recog- 
nized for outstanding contributions. 
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Net income decreased for 
natural gas pipeline companies report- 
ing to Federal Power Commission 
They had net income of $234,723,339 
during the year ended July 31, a loss of 
1.3 percent under the preceding 12 
months. For the same period operating 
revenues of $2,252,116,183 meant an 
increase of 11 percent 

> @ @ 

National Planning Association 
wants prompt government financial 
aid to construct a number of atom- 
fueled electrical power plants. NPA re- 
port said the United States must have 
something to offer if it is to achieve 
world atomic leadership. Outlook for 
profits is too remote to justify relying 
exclusively on private investment 

ss ww 

Following Rumania, Germany 
is now Europe's largest oil producer, 
thanks to 11 percent increase in its 
1956 production. This figure was 2.6 
percent higher than the average in- 
crease recorded for world production. 
during the same period. 

x*** 

A new and possibly powerful 
source of chemical energy called “frag- 
ments of normal chemical molecules” 
was discussed in Washington by scien- 
tists of four nations. In recent years 
methods have been developed for cap- 
turing and storing “‘free radicals.” 
Knowledge of energy sources keep well 
ahead of our needs. 
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Another offshore area looms. 
Pennsylvania received two bids for 
rights to explore for oil and gas off 
shore of Lake Erie. Higher bids of 
$3.79 and $1.11 an acre for two tracts 
were made by New York State Natural 
Gas Corporation. Kewanee Oil Com- 
pany made bids of 33 and 43 cents. 

x * * 

Securities and Exchange Com- 
mission ordered Cities Service to alter 
its relationship with Arkansas Fuel Oil 
Corporation, a 51.5 percent controlled 
subsidiary. Last year the commission 
refused to relieve Cities Service from 
regulation as a public utility holding 
company until it changed relationship 
with Arkansas Fuel. 
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Good Wells Make Good News 


October, 1957 


DOWELL FRACTURING SERVICES are designed to give you good results and quick 
return on investment. They are offered in all volumes and injection rates, with a wide 
variety of fracturing fluids and addition agents. Here are some recent outstanding examples 
of the results obtained from Dowell fracturing services. 


® Ward County, West Texas (Old Well) Gyp deposits had reduced production 
from well in waterflood project (Yates formation) to 20 bopd. Monthly workovers 
in this field, to remove gyp from pumps, were not uncommon. This was increasing 
production costs. Dowell recommended Sandfrac®, using 5000 gallons lease crude 
with 10,000 pounds sand and 600 pounds Gypban® to prevent the formation of gyp 
deposits. Injection down casing averaged 32.8 bpm. Four months after treatment, 
production had stabilized at 115 bopd—without requiring a single workover. Treat- 
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ment cost of $2,717 was recovered during first two weeks after treatment. 


® Crawford County, Illinois (New Well): Completion was made by perforating 
between 1450 and 1518 feet in two zones of the Benoist and one zone of the Aux 
Vases. Dowell recommended Petrojel* using 9000 gallons thickened crude and 13,500 
pounds sand. Treatment was in three, 3000 gallon stages. 52 Buna-N—covered nylon 
balls were injected during stages to plug, temporarily, zones already fractured. From a 
show of oil before treatment, well swabbed 10 boph following Petrojel service and was 
put on pump at 140 bopd. Treatment costs of $1,343.45 paid out im less than 14 days. 


® McPherson County, Kansas (Old Well): Production from perforations in Maqu- 
oketa dolomite (3326 to 3356 feet) had declined to 10 bopd. Dowell fractured with 
Stratafrac®, using 3000 gallons acid-kerosene emulsion and 3250 pounds sand 
Injection was down tubing. Immediately following treatment, the well tested 60 bopd 
330 days after treatment, well was still producing 35 bopd. Total cost of Stratafrac 
service paid out in less than 60 days. 


® Major County, Oklahoma (Old Well): Production from Manning formation 
through perforations, 6745 to 6835 feet, had decreased to 5 bopd. Operator ordered 
Riverfrac*, using 150,000 gallons fresh water with 12,000 gallons Dowell “X” Acid 
and 100,000 pounds sand. Treatment was down 54-inch casing at 45 bpm average 
After 60 days, well had stabilized at 38 bopd. 


For quick payout and good ultimate recovery, start with the right treatment. Let your 
Dowell engineer tailor your fracturing treatments to the requirements of your wells. For 
service call any of the 165 Dowell offices in the United States and Canada; in Venezuela, 
contact United Oilwell Service. Or write Dowell Incorporated, Tulsa 1, Oklahoma 


Services for the oil industry 


A Service Subsidiary of The Dow Chemical Company 
*Tredemark of Dewell Incorporated 








This BS&B AQUA-KLEENER System was recently put 
into salt water disposal service by Arcady Oil Co. in 
the Raisin City Field near Kerman, California. Consist 
ing of two 7’ x 3%’ Anthrafilt-Permeable Plote Fil 
ters and one Horizontal Backwash Tank, it is cur 
rently handling approximately 8,000 bblis./day 
Future plans call for an additional filter to increase 
system capacity by 50%. 


Install a pseB IOWA Keener “System! 


Today, more and more oilfield production men are turning to the BS&B 
AQUA-KLEENER System as a practical and economical solution to the 
problem of lease-produced water disposal without the contamination of land 
areas or surface waters, and without clogging of water injection wells 


Through an improved process of settling and filtering, AQUA-KLEENER 
removes oil traces and solid particles, and prevents air from contacting the 
water—thereby reducing precipitation due to oxidation of iron, minimizing 
corrosion, holding carbon dioxide in solution, retarding aerobic bacteria 
growth, and in most cases, eliminating the need for chemical treatment of 
the water. 


Each of the components of the AQUA-KLEENER System can be utilized 
separately or in various combinations, as determined by the type of appli- 
cation and degree of water conditioning required. 


If you have a water injection or disposal problem, it will pay 
you to get full details on BS&B AQUA-KLEENER — today’s 
outstanding water conditioning and filtering system! Ask 
your BS&B Man — or write to... 








Oct. 1-2—Texas Mid-Continent Oil & Gas 
Association, 38th annual meeting, Texes 
Hotel, Fort Worth, Texas 


Oct. 1-2—API Executive Committee of 
Board of Directors, Greenbrier Hotel, 
White Sulphur Springs, West Virginia. 


Oct. 1-4—National Association of Cor- 
rosion Engineers, South Centra! region, 
Oklahoma City, Oklahoma 


Oct. 2-4-—National Association of Corro- 
sion Engineers, Southeast region meeting 
Sherman Hotel, Chicago, Illinois 


Oct. 6-9—The Society of Petroleum Engi- 
neers, AIME, annua! fol! meeting, Ado! 
phus, Boker and Stotler Hilton hotels, Dalles 
Texas 


Oct. 6-10—ASTM Committee D-2 meeting, 
Sheraton-Park Hotel, Washington. 


Oct. 7-9—ASME, ASLE-ASME Lubrication 
Conference, Royo! York Hotel, Toronto 
Ontario, Canada 


Oct. 7-9—American Gas Association, on 
nual convention, Kiel Auditorium, St. Lovis, 
Missouri. 


Oct. 7-9—National Electronics Confer- 
ence, 13th annvuol, co-sponsored by Iilinois 
Institute of Technology and two other uni 
versities and two technical societies, Hote! 
Sherman, Chicago, Illinois 


Oct. 7-11—American Institute of Elec- 
trical Engineers, 1957 fall general meet 
ing, Morrison Hotel, Chicago, Illinois. 


Oct. 10-11—California Natural Gesoline 
Association, 32nd annvol fall meeting, 
Huntington-Sheraton Hotel, Pasadena, Co! 
ifornio 


Oct. 10-11—National Association of Cor- 
rosion Engineers, Southeast region meet 
ing, Dinkler-Tutwiler Hotel, Birmingham, Alo 
boma 


Oct. 10-12—ASME, Fuels-AIME confer- 
ence, Chateau Frontenac, Quebec City, 
Quebec, Canado. 


Oct. 10-13 —Lewisiana Gulf Coast Oj! Ex- 
position, Lafayette, Lovisiana. 


Oct. 13-15—American Association of Oil- 
well Drilling Contractors, 17th annual 
meeting, Mayo Hotel, Tulsa, Oklahoma. 


Oct. 13-16—American Petroleum Credit 
Association, 33rd annual conference, Mark 
Hopkins Hotel, San Francisco, California. 


Oct. 13-19—OlL PROGRESS WEEK. 


Oct. 15-16—Gas Measurement Institute, 
Sth annual, American Legion Hall, Libera! 
Kansas 


Oct. 16-17—South Dakota Independent 
Oil Men's Association convention, 
Alonzo Ward Hotel, Aberdeen, South 
Dakota 


Oct. 16-17—The Society of Petroleum En- 
gineers, AIME, Southern California Petro 
leum Section, fall meeting, Biltmore Hote! 
Los Angeles, California. 


Oct. 17-19—National Society of Profes- 
sional Engineers, fal! meeting, Grand 
Pacific Hotel, Bismarck, North Dakota 


Oct. 18—American Institute of Chemical 
Engineers, 12th annual technical meeting 
of the South Texas section, Moody Conven 
tion Center, Galveston, Texas. 


Oct. 20-22—National Association of Oil 
Equipment Jobbers, annual convention 
and trade show, Hotel Peabody, Memphis 
Tennessee. 
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/ Hlefé's the easy way to 


Kill Weeds! 


Ps 
NOTHING TO MIX “<~ 
NO WATER TO HAUL ~ 


CONCENTRATED 


UGH GU 


prevents regrowth—one application may keep crea 


clear of weeds and grasses for 1 or 2 years! 


This weed killer gives lasting control of fire- 

hazardous vegetation ...and that’s what you need in 

the Petroleum Industry. Low cost, easy application, 
safety and convenient packaging are other important 
features you get with Concentrated BoRAsct 

Use it anywhere, in any climate, to destroy weeds 
Concentrated BoRASCU is nonpoisonous, nonflammable 
and noncorrosive to ferrous metals... try it! 


sen ‘vn Son “enon “en Aon an '9 di GR ae 
United States Borax & Chemical Corporation 


PACIFIC COAST BORAK COMPANY DIVISION 


630 SHATTO PLACE + LOS ANGELES 5, CALIFORNIA 





Oct. 20-23—Empire State Petroleum Asso- 
ciation, fall meeting, Lake Placid Club, Lake 
Placid, New York 


Oct. 21-23—American Society of Me- 
chanical Engineers, conference on deve! 
opment in the field of power, Americus Hote 
Allentown, Pennsylvania 


Oct. 23-24—Computer Applications Sym- 
posium, sponsored by Armour Research 
Foundation, Hotel Sherman, Chicago, Illinois 


Oct. 23-25—National Association of Cor- 
rosion Engineers, Western region meeting 


S. Grant Hotel, San Diego, California 
/-- DEPENDABLE , ; x ashe 
Oct. 24-25—National Association of Cor- 
| > rosion Engineers, Permian Basin Corrosion 
Tour, Lincoln Hotel, Odessa, Texas 


| Vetere). 7:08 a oo. Bee Petroleum Refiners 


regional technical-industria 
relations meeting, Rufus Gorrett Hotel, & 
Dorado, Arkansas 


Oct. 25—Natural Gasoline Association 
CHEMICAL METERING : of America, southern regional, Washing 
ton-Youree and Captain Shreve hotels 

Shreveport, Lovisiana 


Oct. 27-29—Independent Petroleum Asso- 
ciation of America, annua! meeting, Stot 
ler-Hilton Hotel, Dallos, Texas 


Oct. 28-29—Third Annual Oil Editor's Con- 
ference, University of Texas, Austin, Texas 


Oct. 28-29—National Lubricating Grease 
Institute, annua! meeting, Edgewater Beact 
Hotel, Chicago, Illinois 

Oct. 28-31—American Nuclear Society, 


2nd winter meeting, Henry Hudson Hote 
New York City 


Oct. 31-Nov. |—AAPG, Mid-Continent re 
gional meeting, Mayo Hotel, Tulsa, Oklo 
homa 


Nov. 6-8—Gulf Coast Association of Ge- 
ological Societies, 7th annual convention 
Roosevelt Hotel, New Orleans, Lovisiana 


Nov. 10-14—Seociety of Exploration Geo- 
physicists, national! convention, Statler 
Hilton Hotel, Dalles, Texas 


Nov. 11—API, OIC, Steering Committee meet 
ng, Conrad Hilton Hotel, Chicage, Illinois 


Nov. 11-13—Steel Founders’ Society of 
America, 12th Technical and Operating 
Conference, Carter Hotel, Cleveland, Ohio 


Nov. 11-14—API, 37th annual meeting, Con 
rad Hilton Hotel and Palmer House, Chicago 
IHlinois 


Nov. 11-14—Seciety of Exploration Geo- 
physicists, 27th annual meeting, Statle 
Hilton Hotel, Dallas, Texas 





Nov. 12-13—API Board of Directors mee! 
ing, Conrad Hilton Hotel, Chicago, Illinois 


Nov. 12-14—Nationa! Association of Cor- 
rosion Engineers, Northeast region, fo! 
meeting, Penn-Sheraton Hotel, Pittsburgh 
Pennsylvania 








Nov. 13-14—Air Pollution Conference, co 

sponsored by Armour Research Foundation 

291 BABCOCK STREET and Midwestern Air Pollution Prevention As 
sociation, Loop Hotel, Chicago, Illinois 





Nov. 13-16—National Association of Cor- 
rosion Engineers, Miami Section meeting 
Key Biscayne, Florida 


Nov. 22—Natural Gasoline Association 
of America, Panhandle Plains regiono! 
Herring Hotel, Amarillo, Texas 


Dec. 1-6—American Society of Mechani- 
cal Engineers, annual meeting Statler 
Hotel, New York City 


Dec. 2-6—26th Exposition of Chemical In- 
dustries, New York Coliseum, New York City 
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A PARTNER IN PROGRESS 


Oil men serve the nation by unlocking natural fuels 
from the rocky yaults of the earth. In the vast oil and 
gas producing fields, these men scientifically drill, 
transport, process and distribute black gold and blue 
flame for the fuel needs of our dynamic economy. 
YOUNGSTOWN steel men join their oil and gas part- 
ners in contributing toward progress and an even greater 
standard of living! 
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THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Producers of Carbon Alloy and Yoloy Steels 
Youngstown 1, Ohio 
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CATERPILLAR 


“Vinegarroon” prepares for sea duty—platform 
hull is 194’ long, All drilling 


equipment, except drawworks, is beneath the drill- 


152” wide. 20° de« p. 


ing platform, protected from weather. 


. nT vit r 
mee aL 


NEW TRIPOD PLATFORM WEATHERS “AUDREY” 


The ‘‘Vinegarroon”’ and its seven CAT* Diesel Engines survive hurricane 


with only minor damage, 15 miles off Cameron, La. 


Four Cat D397 Turbocharged Diesels equipped with Twin-Disc 
torque converters deliver prime power for all drilling opera- 
tions. Three other D397s (in background) are source of power 
for lowering and raising the giant legs. 


A revolutionary offshore drilling platform withstood 
the fury of June’s destructive hurricane off Cameron, La. 
With power supplied by seven Caterpillar* Turbocharged 
D397 Diesels, it was back in operation in days. 

The mobile platform is the revolutionary “Vinegar- 
roon”—a 2500-ton, triangular floating barge equipped with 
three 145-foot legs. The rig, operated by Zapata Off-shore 
Co., Houston, Texas, was built by R. G. LeTourneau, Inc., 
of Longview, Texas. 


Source of power for the giant legs—made of truss- 
braced tubular steel—are three D397 Turbocharged Diesels, 


each rated at 650 HP (maximum output capacity). They 
drive the generators, which provide the output for 27 
electric motors to raise and lower the three gigantic legs 
One of the diesel-generator units supplies power for ship's 
service, as well as acting as standby for the legs. 

Feet of the big legs are spud tanks 35 feet in diametet 
and 32 feet high which fill with water. All three legs can 


be moved simultaneously. 

Once in position, four other Cat D397 Turbocharged 
Diesels equipped with Twin-Disce torque converters go to 
work. Through mechanical compounds, these powerful 
engines drive three mud pumps and an Oilwell model 96 
drawworks. 

Fifteen miles out in the Gulf where the “Vinegarroon” 
is drilling, down time can be ruinous. So the engines have 
to be absolutely dependable. Caterpillar Diesels have 
written an impressive record of dependability in oil oper- 
ations around the world. 

Your Caterpillar Dealer can show you a full line of 
diesels with electric sets up to 350 KW (continuous duty) 
and certified power units up to 650 HP (maximum output 
capacity). You'll find Caterpillar Dealers everywhere . . . 
ready to give you prompt service with parts you can trust. 

Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


*Caterpiliar and Cat are Registered Trademarks of Caterpilier Tractor Co 








SURFACTANT 


-+- IN DEEP, HOT HOLES 
+e IN MUD MAKING SHALES 


NO HIGH TEMPERATURE CEMENTATION, LOW CONDITIONING TIME, 
LOW VISCOSITIES AT HIGH SOLIDS CONCENTRATIONS, GOOD COMPLETION MUD 


the primary surfactant, & Gus the companion surfactant for oil emulsification 
® 


DMS ond DME hove a reputation in the field 
for fast, trouble-free deep well-drilling. This 
is particularly true in mud-moking shale for- 
mations, and when high temperatures are en- 
countered. DMS inhibits dispersion of drilled 
clays and shales, and protects producing 
formations and drilled solids from swelling. 
Drilled solids ore larger and settle in pits 
faster, resulting in easier maintenance and 


From Research, to Reakely, 
CHEMICALS 


A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 


NEW YORK 14. NEW YORK 


ANTARA, 


435 HUOSON STREET: 


THE PETROLEUM ENGINEER, October, 1957 


less barite consumption 

Because of their stability in the presence 
of different electrolytes, DMS and DME have 
been used successfully in calcium, sea water, 
and saturated salt muds. The surfactant ad- 
ditives are not adversely affected by drilled 
anhydrite and salt 

Overall cost of drilling is reduced by de- 
creased consumption of barite, less mud con- 


ditioning time, good formation protection 
and completion characteristics. This results in 
faster drilling with more time on bottom and 
less rig time to completion. 

DMS and DME ore available in your area 
from MILWHITE MUD SALES CO. Write direct 
to MILWHITE using coupon below for com- 
plete technical information, giving a descrip- 
tion and use information on DMS and DME 


MILWHITE MUD SALES CO. 


f NAME 


ADORESS 


city .. 


t 536 Bank of the Southwest, Houston, Tex. 
Gentlemen: 
Send me your DMS & DME BULLETIN 


TITLE 


» C08 eee 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV t 
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HAVE YOU GOT 
THE FACTS ABOUT 


It’s surprising how little oil’s custom- 
ers know about the biggest selling 
petroleum product—gasoline! They 
never see it or touch it—yet they use 
it every day. All they know is the price 
and only a few know how 


big a bargain they really get with to- 
day’s gasoline. 

You'll be helping yourself and your 
industry by giving oil’s customers the 
real story about today’s gasoline prices 
and taxes. Here are the facts: 


YOUR BUSINESS? 


they pay... 


Today’s Gasoline Dollar 
S-t-r-e-t-c-h-e-s Further 


ago. And today’s premium vasoline is as powel ful 


It’s a fact that the average American motorist 
actually gets “more for his money” thanks to the 
bargain he drives with today's gasoline. 

In 1920, one dollar bought over 8 pounds of 
bread, two pounds of pork chops, two pounds of 
coffee, and over 20 pounds of gasoline. 

Today’s dollar buys less than 6 pounds of bread, 
one and one-third pounds of pork chops, 152 
ounces of coffee. But it buys as much as 2812 
pounds or nearly five gallons of top quality fuel 
—69 miles of driving power! Yes, gasoline still 
costs less than many other items in the family 
budget—even though direct taxes add 40¢ to 
every dollar spent for fuel itself. 

America’s oil companies have continually 
fought rising costs so that gasoline prices have 
gone up only a few pennies in the last five years. 
Meanwhile, gasoline quality has improved tre- 
mendously . . . so that today’s regular gasoline is 
as good as premium gasoline was only five years 


FOR FURTHER INFORMATION ON 


as the bomber and fighter gasolines of the last war. 

You can be proud to be part of an industry with 
such a fine record of fighting inflation while im- 
proving its products. So next time you are asked 


about gasoline prices, remember ... 


WITH TODAY’S GASOLINE YOU DRIVE 
THE BEST BARGAIN IN YEARS! 


AmericanPetroleum Institute, Dept.G 
50 W. 50th St., New York 20, N. Y. 


I would like to obtain more information about today’s 
gasoline quality, prices and taxes. Please send me 


your FREE booklets. 


NAME_ 
ADDRESS 
ZONE STATE 


A-22 ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





«and you can see here....and here, sir, 


how we've killed maintenance problems 


on our new forged steel lines. 











We sto} illine and erosion by giving vou 13 ever seen. Look at those 
chrome stainless steel trim with wedges wrench-grippin 
re out of the wrench’s way 


vide 
Durand - 
-bon unt makes 


cl And it’s i Lhese new oO 


it easy service the valve quick Ib. OIC forged steel valves a 
available with either / h-fiee ports (1300 line 


rd-fiow ports (1100 line). Call your OI 


tighter joint, made doubly leakproof bv recessing 
the soft iron gasket into the body. [he gasket or star 
can’t blow! Distributor, or write for specification literat 


And you get the fastest joint make-up you've 


Al VES BRONZE, IRON, FORGEO ANO CAST STEEL, LUBRICATED PLUG VALVES 


FOR F RTHER INFORMATION ON 
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pipe ends. See the extra 


I pping area and lugs. See how bodv- 


The Ohio Injector Company * Wadsworth, Ohio 


RELIABLE IGNITION Af Hand / 


OIL INDUSTRY ENGINES... 
AMERICAN BOSCH 


MAGNETOS 


Packed with electrical energy, American Bosch Magnetos 
kick off FAST — supplying the instantaneous sparks that 
start Drilling, Pumping, and Pipeline engines FASTER 
—and keep them running LONGER — even under the 
toughest working conditions! That's why they're installed 

Fe as original equipment by so many leading engine manu- 
Better 1 t0 Start With — ‘ facturers for Oil Industry services. 


AMERICAN 


; Y our engines can have this reliable ignition — high or low 

senanee , tension replacements are available for practically every 

’ 1 engine. Precision engineering and rugged construction 

Best Mm the Long Run 2 assure full-time, trouble-free operation. Write directly, 

S TODAY; find out how American Bosch Magnetos can 

improve your engines and operations. American Bosch, 

Springfield 7, Mass. A Division of American Bosch Arma 
Corporation. 


AMERICAN we 


ul 


Small 
Regulators Aircraft Engines _ Electric Motors Windshield ¥ Wipers Injection any ts TE 
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Structures serve 


AMERICAN OIL COMPANY 


at Yorktown, Virginia 


Some of the 77 CB&l-built storage and processing 
structures at American Oil Company's Yorktown re 
finery include 

Top: Two of 34 Horton Pontoon Floating Roof 
tanks, and a 40,000-barre!l Hortonspheroid 

Bottom: 10,000-barrel Hortonspheres”, designed 


for 75 pounds per square inch butane storage 


When American Oil Company’s Orthoflow 
Fluid Catalytic Cracking unit went on stream 
in 1956 at their new 35,000-bbl. per day York 
town, Virginia refinery, it contained a reactor 
regenerator, vacuum tower, crude tower, ab 
sorber tower and catalyst hoppers fabricated 
by CB&I and furnished through M. W. Kellogg 
Company. Extensive storage facilities including 
34 Horton® Pontoon Floating Roof Tanks, 28 
Horton Cone Roof Tanks, Hortonspheres® and 
Hortonspheroids® have brought Yorktown’s 
total of CB&I storage and processing struc 
tures to 77 

The same CB&I extensive design, fabrication 
and erection services that have served American 
Oil Company are available to you. Whether 


you're expanding, or building new see CB&I 


WRITE FOR BROCHURE ON CB&I AT AMERICAN OIL COMPANY 





Chicago Bridge & Iron Company 


Atlante © Birminghem © Boston * Chicago * Cleveland © Detroit * Heuston 
New Orleans * New York © Philadeiphic © Pittsburgh © Solt Loke City 
Son Francisco * Seattle © South Posedena * Tule 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY end GREENVILLE, PA 
REPRESENTATIVES AND LICENSFES 
Australie, Cube, Englend, Frence, Germany, ttely, Jepon, Netheriends, Scotlend 
SUBSIDIARIES 

Horton Steel Works Limited, Torente; Chicago Bridge & Iron Company Lid, Coreces 
Chicago Bridge Limited, London, Sociedede Chibridge de Construcoes Lide., Rie de Janeiro 
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PROPERTIES OF CONSTITUENTS OF NATURAL GASOLINE 





Empirical formula 


Molecular weight 


Specific gravity of gas (A= 1) 
Density, gas, lb. per cu 


Cu. ft. gas per Ib 





Cu. ft. gas per gal. liquid 





Specific gravity of liquid 





A. P. 1. gravity of liquid 





Lb. per gal. liquid 





Gal. per Ib. liquid 





Boiling point, deg. fahr. 





Melting point, deg. fahr. 


| Coastituent 





| Ethane Bctane 


Iso-butane| Pentane |Iso-pentane} Hexane 





| GA, | y | 


| 30.05 | 


| 1.038 | 2.007 3 


| 0.07949 _| ose | son | 


39.41 | 





0.3758 





248 





8.138 


| 
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CH CsHiy CsHy C.Hy, 


72.10 | 86.11 


2.491 9 | 2.976 


0.15365 s | 0.19074 | 


0.19074 0.227 


508 | 6.243 243 


261 














Critical temp., deg. fahr. 











Critical pressure, Ib. per sq. in. 





Specific heat of gas, C,, B.t.u./Ib. 





Specific heat of gas, C,, B.t.u./cu. ft. 





Cy/C, 





Heat of vaporization, B.t.u. per gal 


Heating value. B.t.u. per cu. ft. gas 


Heating value, B.t.u. per Ib 


Heating value, B t.u. per gal liquid 


Lower inflammahility limit. % 


0.505 








0.0406 | 0.0566 























| 4.730 


20.800 


| 109 , 900 | 115,000 











Upper inflammability limit, % 











Mean coefficient of expansion, 0°— 





Mean coefficient of expansion, 50°—100° F | 


50° P 
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2 Piece Blank Caps - 


offer more safety, 
more convenience, 
more economy 


the unique design of 2-Piece Blank Caps reduc« 
parts to the absolute minimum. 


More Safety? Certainly, because the O-Ring seal 
in 2-Piece Blank Caps has been proved in over eight 
years of service to provide the safest, tightest seal 
against gas and liquid. And all subs are forged of 
finest forging-quality steels to give the ultimate in 
strength. 


Follow the practice of so many leading transmission 
companies. Use 2-Piece Blank Caps on strainers 
traps, blow-downs, manifolds, jumper assemblies and 
all other installations where blanking caps are 
required. You will receive quick dividends in low 
initial cost, low maintenance and increased speed 
and safety. Sizes to 58”; working pressures to 


More convenience? Field men appreciate the 
1800 psi. 


speed and ease with which 2-Piece Blank Caps are 
opened and closed. Large sizes can be furnished 
with hinges which center and balance the cap so 
that it can be handled with very little effort, and 
with complete safety. 


YALE MACHINE WORKS 
BOX 10117 @ HOUSTON, TEXAS 


More economy? It is axiomatic that costs are re- 
duced when the number of pieces is reduced, and 
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—Chart by George Granger Brown, University of Michigan. 
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DENSITY OF METHANE AND ETHANE SYSTEMS 








DENSITY OF REMAINDER OF SYSTEM GRAMS PER CC 
DENSITY OF REMAINDER OF SYSTEM GRAMS PER CC. 
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MICROWAVE | 





7 , + las ys olla. stata) r) ry 
felv/al , COMMUN Cai Vii a U/ 


; 
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Wilds 


Basically Microwave gives you your 
Own private communication system Your 
system can link pump or compressor stations 
terminals, office buildings, refineries, and 


other operating locations. In addition to 


private voice circuits, you will have channels 
for telemetering, remote VHF station oper- 
ation, automatic load control, centralized 


office accounting, Teletype, and facsimile 


transmission 


-—_—- ea Ce ee 


Collins Microwave, incorporating Collins 


mechanically-filtered single sideband multi 
plex, is designed for expansion to 120 


channel capacity, continuity of operation, 


and ease of maintenance. Collins engineer 
ing services are readily available for evaluat- 
ing, planning, and installing your Microwave 


communication system 


\ 


CREATIVE LEADER IN COMMUNICATION 


\ 


COLLINS RADIO COMPANY, DALLAS «CEDAR RAPIDS. IOWA 
BURBANK «NEW YORK+ WASHINGTON, D.C. «MIAMI! «SEATTLE 
COLLINS RADIO COMPANY OF CANADA, LTD ORONTO 
COLLINS RADIO COMPANY OF ENGLAND., LTD... LONDON 
\ 
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money making 
Wickes steam generators the two wickes 


A-Type Steam Generators shown here are installed in a large 
natural gas treating plant in the Southwest. They are field-erected and 
designed for outdoor operation under any weather condition. These units 
have been in continuous operation since 1949 and have demonstrated 
that Wickes Boilers can be relied upon as a dependable, economical source 

of steam, so vitally important in this type of plant 


Wickes Steam Generators are finding ever increasing acceptance, 
not only in gasoline plants but also in refineries and other types 
of crude oil and natural gas processing plants. 


Wickes Steam Generators are available for high and low steam 
pressures, and with or without superheaters and heat 
recovery equipment. Larger units will be field-erected. 
Smaller boilers up to 60,000#/hr. can be furnished 
shop-assembled at exceptionally low costs. 





THE WICKES 
BOILER CO. 


DIVISION OF THE WICKES CORPORATION 
SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo Charlotte, N. C. * Chicago * Cleveland * Dolles 
Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * Portland, Ore. * Saginow 
Salt Lake City * San Francisco * Springfield, Ill. * Tulsa « Washington, D. C. 
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TO KEEP REFINERY FLOW ON STREAM, ALWAYS 
SPECIFY ROCKWELL-NORDSTROM LUBRICATED 
PLUG VALVES. THEIR INSTANTLY REPLACEABLE 
“SOFT SEAT” OF PRESSURIZED LUBRICANT 
MEANS CONTINUOUS, POSITIVE SHUT-OFF 
LUBRICANT ALSO INSURES LONGER VALVE LIFE 
AT LOWER COST, AND INSTANT, EASY OPERA- 
TION. AVAILABLE IN A COMPLETE LINE OF SIZES 
AND PRESSURES. 


Rockwell Manutacturing Company, Pittsburgh 8, Pa 


Canadian Vaive Licensee: Peacock Brothers Limited 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed For Positive Shut-Off 





by 
WALWORTH 


Two Walworth Cast Steel Lubricated Plug Valves in 
use on the main line of a southeastern gas pipeline. 

In addition to Lubricated Plug Valves, Walworth 
manufactures Gate, Globe, Angle, and Check Valves in 
a wide range of types and sizes for the oil and gas 
industries. Walworth Company, General Offices, 60 East 
42nd Street, New York 17, N. Y. 
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DISTRIBUTORS IN PRINCIPAL* CENTERS THROUGHOUT THE WORLD 
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COMPLETE SERVICE 7 
FROM WELL j 
THROUGH REFINERY 


ad 
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\ 
WELLS ) TREATING SYSTEMS 


Control of corrosion, scale, wax. \. / Emulsion breaking. Control 
of corrosion, wax. 


FLOW LINES (gs ) 
Control of corrosion, scale, wax. \ j S HIPPING TA NKS 
~~ Control of corrosion, scale, wax. 


HEATERS (6) REFINERY 
Control of corrosion, scale. ries }) Desalting, demulsification. 
A 


Wherever you go in the oil industry you 
see the familiar blue Visco drums. 


The reasons are simple —Visco gets consist- 
ently good results at lowest possible dosage, 
lowest cost per barrel of oil. 


If your operation is plagued with any or all 
of the problems above, check with your 
Visco Representative. He will be happy to 
help you every step of the way. © propycts © 
*Ouston rene? 
Visco PRODUCTS COMPANY 
INCORPORATED 


1020 Holcombe Bivd. © Howston 25, Texas 
JAckson 8-2495 


Plants at Sugar Land, Texas, and Anaheim, California 
CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 
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INDEPENDENTS and 





COMPANIES INTERESTED IN 





OlL AND GAS OPERATIONS 





about Empire’s Oil-Loan Policies and Other Financing Services 


INVESTORS 





about Empire’s Drilling Program Supervision « Special Oil and Gas Investment 


Advisory Activities « Consulting & Appraisal Services—Oil & Gas Properties 


Empire Trust Company offers specialized, 
fully integrated, and—we believe — unique 
combinations of financial and technical su- 
pervisory service. The user of any of our 
services may benefit from the scope of our 
activities in all the others. 


Empire Trust Company has maintained an 
active interest in the oil industry for many 
years. This long-standing association has 
resulted in a thorough understanding of the 
industry and its problems: Located in the 


heart of New York’s financial district, the 
bank is in the closest possible touch with the 
sources of capital and the most current eco- 
nomic information. 


THIS BOOKLET WILL SHOW YOU HOW WE CAN 
SERVE companies, groups and individuals 
who are interested in the various ways of 
investing funds in the oil and gas indystry. 

We shall be pleased to send, upon request, 
a copy of this booklet without charge or ob- 
ligation. Merely write to the address below. 


Empire Crust Company 


Oil and Gas Department, Division A 
20 Broad Street, P.O. Box 98, New York 5, N. Y. 


Member Federal Deposit Insurance Corporation 










THE COMPANY MAGAZINE CAN 


1. Create job satistction 
aha real 


5. Provide impartial news 
6. Introduce firm to landowners | 
7. Bring sense of “belonging” to worker 


8. Give family understanding of 
employee's work 


nies a 
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r Use That Printed Word! 


DeWitt C. Reddick 


Tr N years ago Elmer Roper con some of the answers. One answer was Oil Company (N. J.) one summer 
ducted a nationwide poll of workers in to overhaul the company publication A majority of the large and medium 
ndustry, professions, and other areas and make it a key instrument to help oil and gas companies publish more 
of employment. His findings startled re-orient the employee's attitude to than one magazine or newspaper. Shell 
many American industrialists. The poll ward his job Oil prints 34 and Socony Mobil Oil 31 
revealed that 50 percent of the nation’s From a purveyor of miscellaneous n addition to foreign publications of 
tid-bits the company publication has each company. Of the 76 companies 
become a well planned and carefully responding to the questionnaire, 61 

People in factories, refineries, and edited competitor with mass media for percent have more than one publica 
other industrial plants generally had no the attention of employees, manage tion. Fourteen percent publish more 
enthusiasm for their daily labor. Thus ment, and strategic elements of the than five 
American public 

Let's take a look at oil and g 


industrial workers found their work 


lull and uninteresting 


t was shown that a large segment of 
the country’s wag: earners were ex 


How Much Do They Cost? 


zas com 





periencing daily frustration 

In contrast almost 90 percent of the 
men and women who work for lawyers, 
doctors, and executives reported that 
they enjoyed their work. About 80 per- 
cent of those who worked on farms 
considered their work interesting 

Roper’s poll might have gone rela 
tively unnoticed had not confirmed 
what management had already been 
discovering for itself. Studies showed 
that job dissatisfaction resulted in less 
work and poor morale 

In the vears that followed, America’s 
oil and, gas company executives have 
joined other managements to work out 


Dr. Reddick is professor of journalism, Uni 
ersity of Texas, Austin, Texas 
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pany publications in 1957 For THE 
PETROLEUM ENGINEER a questionnaire 
was sent to 308 editors and staff mem 
bers and replies received from 76, rep 
resenting an adequate cross-section 
Some of the more interesting findings 
are as follows 


How Many? 

No exact list has ever been compiled 
of oil and gas company publications in 
this country, but a conservative esti 
mate would range from 350 to 400. In 
land Printer’s Directory of House Or 
gans lists 315 from 130 oil and gas 
companies. Staff members from 177 oil 
company publications attended a single 
conference sponsored by the Standard 


1957 


Responding editors showed an aver 
age annual expenditure per ma*azine 
exclusive of salaries, of $25,679. One 
company reported a budget of $515 
000 annually for its publications 
Another carries an annual budget of 
$200,000 for company publications 
Five companies spend more than $100, 
000 each on the production of a single 
slick, four-color internal-external mag 
azine 

Toward the other end of the financial 
scale are a number of plant and de 
partment papers published on budgets 
of $3000 to $10,000. Total publications 
expenditures of the 76 magazines rep 
resented in the survey was close to 
$2,000,000. In addition, these same 
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companies reported spending $1,250,- 
000 for other publications not included 
in the above tabulation. 


Types 
Oil and gas company publications 
fall into distinct patterns. 


1. External-Internal. This is gen- 
erally a four-color magazine, edited 
with the skill required for a mass mag- 
azine combined with a passion for ac- 
curacy. It goes to employees, but its 
basic purpose is to present the com- 
pany to its customers or to influential 
persons in industry, government, or 
civic life. 

Examples of such publications are 
The Lamp of Standard Oil of New Jer- 
sey, The Humble Way of Humble Oil 
and Refining Company, and Socony 
Mobil Oil's Flying Red Horse. 


2. Dealer. Dealer publications, gen- 
erally produced with the help or direc- 
tion of the marketing division, go to 
dealers who sell or distribute the com- 
pany’s products. They are filled with 
sales know-how, information on new 
products, and reports of successful 
methods employed by individual deal- 
ers. The basic purpose is to help the 
dealer increase his sales and improve 
his services. Selling Sixty-Six (Phillips 
Petroleum Company) and The Spot- 
light (Schio Oil Company) are good 
examples. 


3. Internal. Strictly internal publi- 
cations outnumber the other types three 
or four to one. These publications — 
many of which are in newspaper format 

—are edited specifically for employees 
Larger companies generally provide a 
newspaper for each major division, par- 
ticularly when divisions are in differ- 
ent geographical locations. 

In addition to the three standard 
types mentioned above, a few com- 
panies print magazines specifically for 
their farm customers. 


How Many Readers? 

The 76 oil and gas company publi- 
cations represented in the survey had 
a total circulation of 968,468, or an 
average of 12,743. Highest circulation 
is that of The Texaco Star, with 185,- 
000; and next highest was for The 
Bulletin of Standard Oil of California, 
with 170,000. Majority of the publica- 
tions, however, are purposely pin- 
pointed for employees in refineries, 
branch units, or divisions. So 59 per- 
cent have less than 5000 circulation. 

Total circulation of all oil and gas 
company publications must remain 
only a rough estimate. The 76 repre- 
sented in the survey comprise only a 
fourth or fifth of the total magazines, 
yet most of the larger publications were 
included. A fair estimate would place 
total circulation of all the oil and gas 
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company publications somewhere be- 
tween 2,500,000 and 3,000,000 


What Size Staff? 

Many companies have an editorial 
staff of several members who work co- 
operatively in producing all of the com- 
pany publications. For example, Hum- 
ble has an editorial staff of 12 persons. 
They write and edit the six Humble 
magazines and in addition prepare most 
of the brochures issued by the com- 
pany and do research for eompany of- 
ficials. Three of the 76 companies in- 
dicated a staff of 10 or more, working 
in the same office area. 

Some of the larger external-internal 
magazines have staffs who devote full- 
time to one publication. One such pub- 
lication listed a staff of five full-time 
employees. 

The typical picture of the smaller 
publications — particularly the plant 
and division publications — is that of 
one full-time editor, with secretarial 
help, and possibly one part-time or 
full-time assistant 


What Approach and Purpose? 

These company publications, in gen- 
eral, were not as well-staffed or as well- 
financed when Roper published his poll 
several years ago. When management 
set out to solve the problems raised by 
Roper’s investigations, they had to face 
the challenge realistically 

Esso Standard Oil Company of New 
York touched off the new note when a 
company research pamphlet stated in 
1949: “Since favorable attitudes have 
heen found to be the basis for job satis- 
faction and increased productivity, 
good communication is a foundation 
for sound management. Through effec- 
tive communication, management be- 
comes aware of the nature and poten- 
tialities of the work force, what courses 
of action are available in making de- 
cisions, and how the organization may 
be profitably directed.” 

In this same period of industrial re- 
examination, Edward T. Cheyfitz, as- 
sistant to the president of the Motion 
Picture Association of America, told 
the American Management Associa- 
tion that management must devise ways 
of giving to each worker (1) a feeling 
of having a part — an important part 
—in the whole enterprise of produc- 
tion, and (2) recognition as a person, 
aided by an atmosphere of friendliness 
among his associates and in the com- 
munity. 

Cheyfitz continued: “J: (manage- 
ment) must adapt to industry, in prac- 
tical working terms, the concept of the 
dignity of man. Does the company 
think it kids the worker when it talks 
of making him a better employee and 
means only that it is interested in get- 
ting more out of him? Management 


should be interested in the worker, not 
only as a more effective producer but 
as a more effective individual. . . . Does 
it sound unbusinesslike to say that 
management has a responsibility for 
expanding the horizons of man, nm 
matter what his job may be?” 

Recent years have seen efforts to 
utilize the company publication in ex 
panding the worker's horizons 


Economics: Pro and Con 

The trend toward “enlarging the 
worker's horizons” in relation to his 
job brought up the question: Should 
the company publication tackle serious 
topics of economic philosophy and 
basic industrial policy? A number of 
oil company editors heard R. E. Rob 
erts, manager of Ford Motor Com 
pany’s Employee Relations, tell th 
Industrial Editors Association of South 
ern California in 1952: 


“How many of our employees under 
stand how wealth is created and dis 
tributed; where jobs come from; how 
productivity determines our standard 
of living; how wages and prices and 
profits operate in a free economy? How 
many of them understand —or ap 
preciate — the freedom of a private 
enterprise economy as contrasted “ itl 
the regimentation of a planned or col 
lectivist economy? How many of them 
realize that they 
better able to provide for their owr 
security than is the government? 

“I’m sure that each of you will agree 
that very few — if any of our em 
ployees understand these things. And 
the reason they don't is that industry 
has done very little to tell them about 
the economic facts of life 

“We in industry have learned how t 
use every modern tool except language 
yet that is the tool our enemies us¢ 
best.” 


themselves are far 


Objections to such proposals were 
not long in coming. They centered 
around these three points of view 


1. Some managements felt that eco 
nomic problems of the company are 
no business of the employee and that 
he should not be encouraged in think 
ing that they are his business 


2. Others, while recognizing that 
the company economics must concern 
the employee, believed that employees 
generally were not able to understand 
the complex aspects of such problems 
and would be only confused by their 
discussion in the company magazine 


3. Editors and management alike 
warned of the danger that articles on 
economics and company policies might 
well be interpreted by their readers as 
“propaganda” and would breed distrust 
of the magazines by employees 


These objections were not to be 
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Editors now write on subjects that were taboo |0 years ago. Here 
are three examples of forthright discussion 


taken lightly, for each contained some 
measure of truth. Yet to prohibit com 
pany publications from giving space to 
such serious questions that are bound 
to come anyway to the employee's at- 
tention from outside sources seemed 
very shortsighted 

In the five years since Roberts’ chal- 
lenging talk, many editors have experi- 
mented with ways of presenting topics 
that 10 years ago would have been ta- 
boo in a company publication 

Glance through oil and gas com- 
pany publications of the last several 
months and you will find many ex- 
amples. For instance: 

“The Mystery of Gasoline Pricing” 
in Sohio’s Progressive Dealer for May 
1956. This article tackles the too-com- 
mon misconception that uniformity of 
gasoline prices in a community indi- 
cates collusion in price fixing between 
major companies 

“How Independent is the Indepen- 
dent Shell Dealer?” in Shell Progress 
for October 1955. In a down-to-earth 
manner this articles explains the pre- 
cise relationships between Shell Oil 
Company and the 22,000 service sta- 
tions through which its gasoline is sold. 
The article appeared as a Congres- 
sional subcommittee was hearing com- 
plaints from some dealers charging un- 
fair practices by a few companies. 

Shell Progress likewise tackled the 
critical question of gasoline prices in 
two articles—“Part I: How Retail 
Prices are Born” (July 1955) and “Part 
Il: Now, about Price Wars” (April 
1956). 

‘No Profit is BAD BUSINESS” ex- 
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plains the Atlantic Magazine for Janu- 
ary 1956. The article quotes testimony 
of the company’s general manager of 
marketing before a subcommittee of 
the Senate Small Business Committee 
Capturing the flavor of a “behind the 
scenes” story, the article de- 
scribes the function of volume produc 
tion in a competitive economy 

Cities Service Empire humanized 
the company’s annual report in two in 
teresting installments 

Oilmanac of Gulf plunged into a dif 
ficult subject with an article on “The 
Depletion Provision” (October 1956) 
“We've got to make our own employ 
ees understand the provision or we can 
never hope that the public will,” an 
oil company executive commented 

This increasing willingness of man- 
agement and editors to present basic 
issues and principles in the company 
publications is a tribute both to the 
long-range vision of management and 
to the editorial skill of the writers 


news 


Better Writing 

Writers face the dual obligation of 
making the articles readable and in- 
teresting to laymen and of avoiding ex- 
hortation and propagandizing. They 
have turned to established reporting 
techniques. 

Basic research is essential to con- 
centrate each story on facts rather 
than opinions. 

Interviewing and question-and 
answer techniques have opened the way 
for authorities to shed light on the sub- 
ject; and frequently the authorities cho 
sen come from outside the company 
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Do They Pay? 

After a glance at increasing budgets 
for company publications, a down-to- 
earth executive may 
well ask, “Are they worth it?” Ob 
viously, some publications may not be 
doing the job for which they are in 


COST-CONSCIOUS 


tended. But concrete evidence gives a 


positive “Yes” to the question in most 
nstances. Here are a few examples 

The company magazine can help to 
pave the way in approaching land own 
ers for leases. Representatives of Pure 
Oil report that the company publica 
tion, in areas where the company does 
no marketing, serves to “break the ice 
and introduce the company to those 
from whom leases are sought. Humble 
Oil and Refining men, seeking leases 1 
rural areas, find many farmers already 
friendly to the company because they 
have been reading the Humble Far 
Family 

Atlantic Oil 
Houston Oil Company, merging two 


recently purchased 
groups of employees. One issue of At 
icer and Pipeli 
voted to introducing Hoco employees 
to their new Atlantic, and its 
company operations and 


This issue brought such a fine response 


lantic’s Prod ner was de 
DOSS, 


objectives 


that another issue devoted space to 
Hoco employees to At 
Management gave 


credit to the publication for much help 


introducing 
lantic personnel 
n easing emotional tensions that the 
merger might otherwise have aroused 
It is acommon occurrence for fay 

able community publicity to 

from an article in company publ 
cation. Transgas of the 
nental Gas Pipeline Corporation pe 


~9] "vote | » article ) 
iodically devotes a long article to ? 


Transcont 


One 


of the cities along the TransCo route 


Advance copies go to the local news 
paper and to the Chamber of Com 
merce. Nearly always the newspapel 
gives news and editorial recognition to 
the article. ¢ opies of the issue are then 
distributed to schools and libraries and 
city officials. Shamrock Oil, El Paso 
Natural Gas, and a number of other 
companies follow a similar practice 

Early in 1956 Baytown Briefs, a 
newsy employee paper for Humble’'s 
Baytown refinery employees, gained 
management's permission to print an 
AFL-CIO request for bargaining rights 
with management's reply, and no ed 
torial comment. Later, when execu 
tives of the Baytown Employees Fed 
eration filed an unfair labor practices 
charge. Briefs printed the charges and 
management's reply. In both instances 
the resulting employee sentiment was 
in favor of the company. Management 
credits this impartial news approach 
with doing much to squelch grapevine 
gOssip against the company 

Magnolia’s Minuteman began a can 
paign 


against absenteeism in Septen 
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ber 1956. Prior to the publicity pro 
gram, about 3.3 percent of Magnolia 
Refinery’s personnel was off the job 
daily due to “personal illness.” By 
January 1957, it had dropped to 2.5 
percent — “an indicated savings for 
the company of thousands of dollars 
yearly,” according to a report from 
the company. 

Tennessee Gas Line played a strate 
gic part in an important finance opera 
tion. A new subsidiary of the company 
was established, and negotiations were 
under way for its financing. At this 
time a special article was published in 
the Line showing the new plant, ex- 
plaining its operation, and demonstrat- 
ing that it was completely in use. The 
article provided management with a 
convenient method of visualizing the 
plant to financiers. Negotiations were 
completed satisfactorily. 

Sometimes the company publication 
proves of value in the courtroom. For 
example, an article in the Torch, Stand- 
ard Oil of Indiana, was introduced as 
evidence to support the company’s 
right to exclusive use of the Standard 
name in its marketing territory. This 
right was upheld by the court. 

A special issue on Oil Progress week 
published by the Sunoco Diamond 
Sun Oil Company, brought more than 
900 unsolicited complimentary letters 
and requests from 23 schools for more 
information. Sun Oil’s management 
demonstrated keen interest in company 
magazines by participating in a “reader 
impact” study of several Sun publica 
tions conducted in an exhaustive man- 
ner by the Opinion Research Corpora- 
tion. Improvements in the magazine 
resulted from the study. 

Continental Oil Company employed 
a research agency to conduct a poll of 
employee opinion about the company. 
The Conocoan provided a convenient 
and effective medium for publicizing 
results of the poll. 

Marked decrease in employee termi- 
nation rate in the Sunray Mid-Conti- 
nent Oil Company is credited in part 
to the thorough communications chan- 
nel provided by Sunray News. 

Tidewater Oil Company conducted 
a survey of dealers and found agree- 
ment that articles in The Flying A 
News, going to 6100 dealers, had given 
stimulating new sales ideas to the 
readers. Other dealer publications have 
produced the same enthusiastic re- 
sponse. 

Greatest values of the company pub- 
lication lie in those intangible areas 
which help to create job satisfaction. 
Through items in the publication the 
employee gains an understanding of 
the importance of his job in relation to 
the overall operation. He is drawn into 
closer personal ties with his fellow 
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workers in remote parts of the com 
pany. 

Periodically, he has explained to him 
his accumulating employee benefits, is 
warned about safety regulations, is con 
gratulated on prize-winning sugges 
tions, is pictured receiving a long-time 
service pin. Even his wife and children, 
through the medium of the company 
publication, can share in the work-day 
world of the man of the house 


Problems Today 

Though much progress has been 
made, there is still pioneering to be 
done on the oil and gas company publi- 
cation. The 76 editors responding to 
THE PETROLEUM ENGINEER'S survey 
agreed on three major problems as be- 
ing their most perplexing: 

How to find the time to do their work 
well. Publishing a magazine which has 
depth and perception, along with hu 
man interest and reader appeal, de- 
mands much more time for planning, 
rewriting, editing, and polishing than 
was required of yesterday’s company 
publications. 

Increasingly, the talents of the edi- 
tor are being found useful in other ca- 
pacities — preparing company bro- 
chures, writing speeches for execu 
tives, doing research on company prob- 
lems, polling employee attitudes in 
order to interpret them to manage- 
ment, and writing publicity releases for 
the daily press. Do editors like their 
new duties? Most of them are emphati 
cally pleased — the new duties, they 
realize, open doors to promotion. But 
they would like to have more help for 
the routine editorial duties. 

How to work more effectively with 
management. In most instances rela 
tionship patterns between management 
and editor have grown up according to 
the exigencies of the situation, with 
little or no thought given to the phy- 
chological or philosophical factors that 
will produce the best for the company 
Editors point to their relations with 
management as one of their most per- 
plexing areas. 

Processes of getting approval on 
articles in many instances are unneces- 
sarily cumbersome and are established 
for the convenience of management 
with little recognition of the strategic 
importance — from the viewpoint of 
reader confidence — of publication 
deadlines. This problem is aggravated 
by a few editors who prefer haste to 
accuracy. 

Editors too often are given the. task 
of interpreting policies when they have 
no acquaintance with the thinking 
behind those policies or the discussions 
and exchange of viewpoints which oc- 
curred in executive conferences out of 
which the policies emerged. 

Sometimes editors are not informed 


of changes in policy until some article 
already far along in preparation, runs 
afoul of the new viewpoint. Editors 1 
general believe that the more they are 
kept abreast of changing company 
policy and planning the better they will 
be able to translate these policies and 
plans into readable editoria! copy 

Some companies meet the problem 
this way: Editors are invited to si 
with management in a few strategic dis 
cussions. For continuous communica 
tion between management and the sen 
ior editor, one director is given majo! 
responsibility for internal and external 
public relations. He maintains close 
contact with the senior editor on man 
agement’s thinking. In turn, he can 
expedite approval procedures for ed 
torial copy and becomes sufficiently in 
formed about aims and objectives and 
procedures on the company publication 
to speak about them at directors’ meet 
ings 

Efforts are also underway to set up 
regional and national conferences at 
which senior editors and management 
representatives will sit together to dis 
cuss major problems of the oil and gas 
industry and to consider how the com 
pany publication can help in facing the 
problems. 

How to cover news from widespread 
plants and divisions. This is one of the 
oldest problems of the company publ: 
cation, and no sure-fire answer has 
been evolved. General practice is for 
the editor, with the help of company 
supervisors, to select a correspondent 
for each branch or unit, and try to turn 
him into a reliable reporter: 

The Beacon of Ohio Oil Company ts 
a highly personalized magazine with 
many correspondents. The June 1957 
issue manages the astonishing feat of 
mentioning by name 651 employees 
and members of their families in an 
interesting manner 

By-lines, “best correspondent 
awards, reminder letters, printed forms 
to stimulate completeness and accuracy 
in gathering facts — all such devices 
have been tried valiantly to stimulate 
the correspondent’s interest. In some 
instances they succeed; in others they 
don’t. The majority of the editors re 
sponding to the survey resignedly indi 
cate that they will continue to struggle 
with this problem 

In the 10 years since Elmer Rope: 
took his poll of attitudes of America’s 
working population, many changes 
have taken place in company publica 
tions. Oil and gas company publica 
tions have been the leaders in giving 
stature and dignity to the company 
magazine. It is safe to say that these 
publications have played a significant 
part in giving the working man a 
greater understanding of his company 

x*** 
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aintain flow 


while tying-in to 6", 8”, 10” or 


12” lines under pressures 


up to 230 p.s.i. at 100°F. 


No. 3 SW Line Stopper Unit, 
for 6” and 8” lines, with two 
H-17340 Stopping Machines, 
one H-17346 Completion Ma 
chine and one set of attach 
ments. Maximum pressure 
230 p.s.i, at 100° F.; maxi- 
mum temperature: 250° F. at 
200 p.s.i. 











HW rite for information on 

the complete line of Muelle: 
VO-BLO” products for making 
tie-ins under pressure. 
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Diagram shows simple set-up used to 
tie-in larger pipeline to existing pipe- 
line without interrupting service. Two 
Mueller” Stopping Machines complete- 
ly isolate a short section of the line 
while the new line is tied-in. By-pass 
line carries flow around the isolated 
section. Operations are performed in 
complete safety. 


Vo. 4 SW Line Stopper Unit, 
for 10° and 12” lines, with 
two H-17440 Stopping Ma 
chines, one H-17445 ¢ omple 
tion Machine and one set of 
attachments. Maximum pres 
sure 00 p.s.i. at 100° F.; 
maximum temperature: 250 
F. at 375 p.si. 


MUELLER CoO. 
DECATUR, ILL. 


Factores ot Decatur, Chattanooga. los Angeles 
in Conado Mueller Limited. Sorme, Onto 


vice 


FOR FURTHER INFORMATION ON 
TISED PRODUCTS. SEE READER SERVICE ae 
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Industry Moves Ahead in Free World 


IN 1956, a year of strong cross currents — rising demand, 
expanding inventories, countinuing stiff competition, closing 
of the Suez Canal and political unrest in some Middle East 
countries —the Free World petroleum industry increased 
operations from 1955 as follows: Crude oil production 7.9 
percent, refinery runs 8.7 percent and petroleum demand 7.4 
percent. Prices in general were slightly better than in 1955 
but the changes lagged behind rising costs. Early in 1957 a 
general advance occurred in the. prices of crude oil and re- 
fined products in the United States as well as in a number 
of producing and consuming areas abroad 


Demand 

The consumption of energy in the Free World increased 
more than 5 percent over 1955, reflecting improved business 
conditions in the United States and continued industrial ex- 
pansion abroad. Petroleum supplied about 39 percent of the 
total energy used. Substantial capital investments made by 
the industry during the last five years have contributed to the 
Free World’s economic growth. 

The use of petroleum on a world-wide basis totaled about 
15.6 million bbl per day in 1956, a gain of 7.4 percent over 
the 14.5 million bbl consumed in 1955. In Free Foreign coun- 
tries demand showed an increase of 12.7 percent as com- 
pared with 3.5 percent in the United States and accounted 
for 72 percent of the growth in volume. Estimated consump- 


tion for the two periods is shown in the following tabulation: 


Percent 1956 1955 


change 


1956 1955 
Thous. bbl per day Percent of Total 
8,757 8,460 584 


United States ; 
6,793 6,025 41.6 


Other Countries 


Total 15,550 14,485 

While the demand for all major products was at higher 
levels, the pattern shifted somewhat in 1956 with the use of 
middle distillates and residual fuel oil rising substantially, 
particularly in Western Europe. The estimated consump- 
tion of products in the Free World was distributed as follows: 


1956 1955 
Thous. bbl per day Percent of Total 

5,400 5,165 + 34.7 35.7 
3,750 3,440 + 24.1 23.7 


3,935 3,600 + } 25.3 24.9 
2,465 5.7 


Percent 


change 


1956 1955 


Gasoline 

Middle Distillates 
Residual Fuel Oil 
Other Products 


2,280 + l 15.9 15.4 


Total 15,550 14,485 100.0 100 

The closing of the Suez Canal had an immediate impact 
upon the consuming countries in Western Europe. Under 
normal conditions this area draws about 75 percent of its oil 


supply from the Middle East. The companies with producing 


Taken from “Annual Financial Analysis of the Petroleum In- 
dustry, 1956,” by Frederick G. Coqueron with Norman J. Ander- 
son, David P. Haskell, published by Petroleum Department, The 
Chase Manhattan Bank, New York. 
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and refining operations in the Western Hemisphere were able 
to make available large volumes of crude oil and refined 
products for shipment to Europe, thus helping to alleviate the 
shortages created in that area. Consumption was not curtailed 
in the United States because the domestic industry had ade 
quate stocks and reserve producing capacity to meet the 
emergency. 

Largest oil consuming countries, excluding United States 
based on domestic demand in 1956 are ranked thus 


Canada 

United Kingdom 
France 

Western Germany 
Italy and Trieste 
Japan 

Mexico 

Argentina 

Brazil 

Other Countries 


Tota 


Production and Reserves 

Crude oil production in the Free World averaged 14.8 mil 
lion bbl per day in 1956 or 7.9 percent higher than the out 
put of 13.7 million bbl for the previous year. All the important 
producing countries showed an expansion in operations. Dis 
tribution of the estimated total by principal areas is pre 
sented below 


1956 1955 
hous. bb! per day 
United States 7,151 
Venezuela 2,458 
Canada 470 355 
Mexico 24s 245 
Other Countries 374 3 


6,807 
2.158 


Western Hemisphere 10,701 


Middle East 3,484 
Far East 406) 
Other Countries 204 


Eastern Hemisphere 4004 


Free World 14,795 

It should be noted that the United States share in 1956 
was reduced for the second successive year to less than 50 
percent of the Free World output. 

The Iranian “Consortium” now consists of 8 international 
companies — 5 American and 3 European —and a group of 
9 smaller American enterprises. Production during 1956 ex- 
ceeded the minimum originally set in the Agreement despite 
the blocking of the Suez Canal. Crude oil production rose 
from 360,000 bbl per day in January 1956 to 636,000 in Oc 
tober and averaged 541,000 for the year compared with 328, 
000 in 1955. A portion of the increase was reflected in higher 
throughput at the Abadan refinery where runs averaged 232, 
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WU DBI per day in 1956 compared with 152,000 during the 
previous year 

The tactors contributing to the expansion of oil operations 
n Canada during 1956 were: Development of export markets 
for crude, addition to crude reserves due to new discoveries 
in Alberta and Saskatchewan, continued investment of United 
States funds in established companies and commencement of 
the Trans-Canada gas pipeline project. 

In the Middle East crude oil production averaged 3.7 mil- 
hon bbl per day during the first ten months of 1956 and 2.3 
million bbl for the last two months. This area, which contains 
70 percent of the Free World’s proved crude oil reserves 
produced only 24 percent of the total output during the year 

The estimated proved crude oil reserves, excluding natural 
gas liquids, amounted to 200 billion bbl at the end of 1956 
Allocation by major areas is given in the following tabulation 


During 1956 the Venezuelan Government awarded con 
cessions to the petroleum industry for the first time since 1945 
Several operating companies, as well as a number of new 
were successful in acquiring exploitation con 
cessions in Lake Maracaibo, together with exploration con 
cessions along the international boundary with Colombia 
The combined outlay for various blocks of acreage exceeded 
$300 million 

Several other foreign countries adopted laws in 1956 en 
couraging development of their petroleum resources by out 
side capital. This policy resulted in greater competition for 
concessions in the more promising areas and also expanded 
the number of participating companies 


enterprises, 


Refining 
Crude runs to stills in the Free World amounted to 14 
million bbl per day in 1956 compared with 13.6 million bbl in 


1955, an increase of 8.7 percent. Distribution of the esti- 
mated throughput by major areas is detailed in the following 
tavulation 


nited States 
‘arnibbear 
( anada 
Mex co 


Eastert 


Free World 


Free Europe ranks second to the United States as a refining 
center. Since only a small volume of crude oil is produced 
locally, almost all of its refinery requirements must be sup- 
plied from other producing areas. In 1956 about 77 percent 
of the total crude processed by its refineries came from Mid- 
dle East countries 

The supply of most products, particularly gasoline, was am 
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ple lo meet requirements, except in countries affected during 
the latter part of the year by the Middle East crisis. Facilities 
were many foreign refineries for improving th 


quality of motor fuel 


added to 


Tankers 

Ihe rapid growth of energy requirements of the Fre 
World and the development of new sources of crude ol sup 
plies in many areas since the close of World War Il have 
placed heavy demand on the industry's transportation facil 
ties. The Free World’s tanker fleet was further expanded 11 
1956 by the delivery of 131 tankers with a combined dead 
weight tonnage of 3.5 million tons. Over-all 
amounted to over 42 million tons at the year end, excluding 
vessels owned by governmental agencies. As a result of in 
creased operating and construction costs, nationalization of 
the Suez Canal and subsequent blocking of these facilities anc 
damage to the IPC pipeline system, tanker freight rates ad 
vanced to record levels during 1956 from those established ir 
1955. Total tonnage on order at the end of March 1957 ap 


million 


. tie 
atc tics 
facil 


proximated 36 tons scheduled for delivery over 


period of years 


Marketing 

In the last decade the industry has vigorously stepped up its 
activities covering development of crude oil reserves and con 
struction of new refineries in many parts of the world. This 
program has resulted in considerable reserve capacity and 
though it affords a valuable margin for use in emergencies, as 
in the case of the Suez Canal incident, has greatly sharpened 
competition for markets. 

The petroleum industry is not only integrated by depart 
ments but also by areas, and markets must be linked to sources 
of supply. The relation of crude oil production to consump 
tion by areas for 1956 is shown in the following table 


The movement of crude oil and products between the 
United States and Free Foreign countries, based on 195¢ 
operations, is analyzed below: 


Crude Oil 


Nat. Gas Liquids 
Total Suppl) 


i over Productio 


Excess Demar 


i 








Exclusive Swinging Compounds make 


moves possible without opening com T 

pound cases, draining oil, or ‘break Aa | D = Oo a) | 

ing’’ chains. Dust-proof, oil-tight C 

compound cases are of heavy welded 
construction. Chains are lubricated 
from individual oi! pumps 

Extra-heavy, four-runner skidded A re - f G D i V » 
units are within eight-foot highway 


width limits and have dowel pin 
Connections for perfect alignment. 














Mid-Continent Swinging Final Drive 
does away with side pull on the in 
put shaft of drawworks and elimi- 
nates necessity of aligning sprockets 
and connecting input drive chain 











Mid-Continent Swinging Compound 
. Proved in 10 Years 
Compounds Swing World-Wide Service 


for easy moving... quick rig-up! 


Designed for most any engine—drawworks 
combination, the Mid-Continent AE Rig 
Drive helps keep non-rotating time to a 
minimum. Exclusive Swinging Compounds* 
on all Mid-Continent AE Rig Drives simplify 
moves and rig-up. Within minutes, com- 
pounds can be swung from operating 
position to vertical locked position for 
moving, or from vertical to horizontal for 
drilling. Swinging Final Drive (input to 
drawworks), specified for many installa- 1955 1957 
tions, adds still more to the versatility of 
this practical and dependable Rig Drive. in 10 years of world-wide service, the 
See your Mid-Continent representative to- eae on p~ Rgring pi A ‘aia 
day about a Mid-Continent AE Rig Drive engine Grive epgteations, Mere then 168 

- Mid-Continent Rig Drives have been specified 
for your rig. by oil companies and drilling contractors 


for their world-wide drilling operations. 
Patented 


MID-CONTINENT 
SUPPLY COMPANY ‘Wiwaieiee 


Export Division: 45 Rockefeller Plaza, New York 20,N.Y., Cable: MIDCUMPORT NYK 











THE WORLD‘S LARGEST INDEPENDENT OIL FIELD SUPPLY COMPANY 
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| number ot variables 

to be dealt with in decision-making 

is the ever growing burden of middle and 
top management ...Operations Research 


helps rule out the all too common 
crisis management... Here the author tells @ @ @ 


Gilbert C. Jacobus 


MANAGEMENT'S job is to. push 
back limitations, to corvert difficul- 
ties into opportunities. To a very large 
degree managers accomplish this 
through decisions. The far reaching im- 
pact of management decisions today, 
both in point of time, and of the scope 
of human and physical resources af- 
fected, emphasizes the importance of a 
scientific approach 

Can Operations Research really aid 
in this? 


Research in Practice 

In the first place, the fact that Op- 
erations Research is a relatively young 
but rapidly growing area of activity Is 
important to remember. The conten- 
tion is already being made that it is, or 
is becoming, a science in the United 
States. It’s true that early work in this 
field has been done primarily by physi- 
cal scientists and mathematicians. Skills 


and interests of such people are re- 


flected in developments that have taken 
place. In the past decade, however 
many others have entered the field, in- 
cluding engineers, statisticians, and 
logisticians. The availability of elec 
tronic data processing machines has 
been a major boon 

One of the great potentialities of Op 
erations Research is an insistence upon 
the scrutiny of all relationships affect- 
ing a problem. For example, in estab 
lishing a plan of research to spearhead 
the development of a supply system that 
will meet the needs of U. S. Army field 
commanders in 1965 to 70, a detailed 
examination has been necessary in re- 
gard to essential elements as related to 
each echelon of command, reaching 
from the small unit in the field to the 
Deputy Chief of Staff for Logistics 

Thus was created a block diagram 
(or matrix) which provides a spring- 
board for and a control over planning 
for detailed research and development 
tasks. In this block diagram, the rows 


Research 
Works 


were labeled according to levels of com 
mand, totaling some 15 in all, and the 
columns were headed as follows 
I. What is Done 
Column 1 
take place 
Column 2 
made 
Il. How This Is Done 
4. By means of management 
system 
Column 3 
chain 
Column 4 
ceived 
Column 5:—Guidance given 
Through information transfer 
Column 6: — Supply action 
information (both incoming 
and outgoing) 
Column 7 Management 
data (both incoming and out- 
going) 
Column 8 
tained 
Column 9:—Through the 
flow of things (both incom- 
ing and outgoing) 
Column 10:—By the use of 
facilities 
Column 11 By the use of 
skilled people 
Column 12:—lIndicators of 
volume 
Having analyzed in detail each of 
these elements at each level of com- 
mand, a brief descriptive statement was 
prepared for each point in the block 
diagram. Those statements indicate 
what takes place in the system at each 
point corresponding to where the entry 
appears in the diagram, and give essent 
ial relationships with other parts of the 
system. 


Basic Theoretical Approach 
In subsequent research and develop 


Actions which 


Decisions to be 


Command 


Guidance re 


Records main 
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ment for individual elements of this 
proposed supply system, various meth 
odologies provide means through which 
specific solutions are accomplished 
The basic Operations Research ap 
proach finds constant application. In 
essence this involves first formulation 
of the problem. Here specific goals to 
be attained must be determined and 
restrictions to be met must be identi 
fied. The measure of efficiency relative 
to each goal must be defined 

The second step is the construction 
of a “model” to represent the part of 
the system under study. Essentially a 
model is a representation which por 
trays conditions or constraints that will 
govern decisions to be made 

This is where the technician in Op 
erations Research begins to lose the 
manager for the simple reason that the 
technician invariably comes up with a 
mathematical matrix, which is an 
ordered arrangement of mathematical 
quantities usually in a square or cube 
pattern so that the elements occupy set 
positions in columns and rows 

Having developed a model, the next 
step is the derivation of a solution by 
determining the values of control vari 
ables that result in maximizing the sys 
tem’s effectiveness. The computed re 
sults can then be checked by compar 
ing what happens in practice agains! 
that which the computation has led us 
to expect 

Since conditions seldom remain 
static very long, a final step is necessary 
to develop means by which significant 
changes will be noted when they occu: 
in variables or functions on which solu 
tion of the model depends. When suc! 
changes do occur, of course, the sol 
tion has to be modified 


Industrial Applications 


Recently throughout mdustry con 
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siderable experimentation with appli 
cation of some of the newer mathemati- 
cal approaches has taken place. Appli- 
cation of such things as probability 
theory, queuing theory, and correlation 
and linear programming techniques has 
grown substantially. Managers aren't 
expected to be proficient in the de- 
tailed application of these approaches 
but ought to be able to recognize the 
value of results achieved through them. 

Probability theory has been used for 
a long time in the solution of practical 
problems. One of the most common ap- 
plications has been in the actuarial field. 
Life insurance actuarial tables — ex- 
pressions of the probability of living — 
we all know play a major role in the 
determination of insurance premium 
payments. 

The actuarial approach is used also 
tor the derivation of depreciation rates. 
The problem here is, of course, one of 
dealing with a given set of restrictions 
and a large number of variables derived 
from a mass of data relating to facili- 
ties. Such an approach aids in arriving 
at valid cost figures, determining taxes 
and, hence, developing accuracy in the 
profit figure. 

There are other areas in which the 
actuarial approach has been used. One 
is in planning for payment of lay-off 
allowances in cases where an employee 
leaves the payroll through no fault of 
his own. A second is the determination 
of pension costs, something that is of 
growing importance to many industrial 
enterprises. 

Queuing theory is primarily appli- 
cable to problems involving the amount 
of facilities to be employed. Usually 
such problems are termed “waiting- 
line” problems. The application of this 
approach aids in dealing with situations 
where elements arriving at a point are 
required to wait before disposition can 
be accomplished. 

Alternatively, of course, with an ex- 
cess of facilities, elements arriving are 
disposed of immediately but there are 
always some facilities idle waiting for 
something to arrive. Such situations oc- 
cur at transportation terminals, retail 
outlets, packaging points and produc- 
tion lines. 

Correlation techniques are devices 
for expressing the degree of causal re- 
lationships existing. If the owner of a 
corner gasoline station finds he sells 
more gas consistently on days when the 
sun shines than he does when it rains, 
he'll be convinced there’s a correlation 
between sunshine and gas sales. One 
company has used correlation techni- 
ques in aid of projecting such elements 
as customer demand, long-range em- 
ployment needs and raw material re- 
quirements. 

Linear programming essentially is a 
method for dealing simultaneously with 
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a number of variables for the purpose 
of calculating the most desirable solu- 
tion within stated restrictions. This ap- 
proach is an aid in arriving at such de- 
cisions as, what items to manufacture 
in what quantities, or what suppliers 
should ship how much to which plants, 
or which plants ought to ship what 
quantities in what product mix to 
which markets. 

This methodology is powerful 
enough, and flexible enough, to be able 
to offer management a range of deci- 
sions based upon varying limitations 
It will also bring to light the impact of 
changes in limitations so that the desir- 
ability of modifying one or more of 
the limitations themselves can be 
judged. 

Such results can readily be under- 
stood by managers even though they 
lack special mathematical training, for 
essentially this is a system to aid in 
identifying the most attractive course 
or courses of action in a given situa- 
tion. The mathematician can interpret 
the results of linear programming solu- 
tions for the manager, if they have de- 
veloped a capability to communicate 
with each other 


Managerial Problems 

One of the reasons managers find 
such techniques difficult to follow, lack- 
ing knowledge of advanced mathe- 
matics, is the complexity of our mod- 
ern business problems. For example, 
one concern faced the need for decision 
in relation to a situation affecting in the 
neighborhood of 400 products where 
variations in both prices and transpor- 
tation costs were possible. 

Solution of this problem in complete 
detail required simultaneous treatment 
of more than 10,000 variables. This was 
beyond the capability of human cleri- 
cal effort. It wasn’t even profitable to 
attempt to deal with the complete prob- 
lem through electronic computers. 

By ruling out certain details in the 
solution, however, details which judg- 
ment dictated to be not too important, 
the number of variables was reduced to 
some 4500. In terms of electronic com- 
puter capabilities this then became a 
management problem for the mathema- 
tician, being solved by a medium-sized 
computer in one working day after in- 
puts were loaded into the machine. A 
large computer probably could have 
solved this problem in no more than an 
hour. 

In a particular situation in the Gen- 
eral Electric Company a problem was 
solved “involving 150 simultaneous 
equations, with a possibility of 150 
'“The Purpose of Operations Research and Syn- 
thesis in Modern Business,” Carl W. Germeck, 
Consultant, Operations Research and Synthesis 
Consulting Service, General Electric Company, 
published in Operations Research Conference 


Proceedings, Society for the Advancement of 
Management, September 29-30, 1955 


elements within each equation.”? Op 
erations Research technicians can 
thread their way through such a maze 
of computation. Most managers, how- 
ever, find attempting to cope with 4500 
or more variables in arriving at a decis 
ion to be a veritable nightmare 

For managers this problem of an in 
creasing number of variables to be dealt 
with in decision-making is an ever 
growing burden as one approaches 
higher middle management and top 
management. In enterprises such as 
large oil companies the situation be 
comes acute. Although in the main pe 
troleum business products are not too 
numerous, and they remain closely in 
terrelated in production and sales, the 
petrochemical lines bring new compli- 
cations. Here there are a greater num 
ber of different products, with many 
more in the offing through research and 
development, and markets are more 
diversified. 


Information for Managerial 
Decisions 

Essentially the manager's business 
life is a matter of ever-continuing 
choices. Needs of today and tomorrow 
must be related to those of the near and 
distant future. Balance must be main 
tained among the several segments and 
functions of the organization. Recur 
ring crises must be eliminated so that 
people can get ahead of the job to guide 
it, rather than being constantly in the 
position of reacting to circumstances 
already in force. 

Crisis management, or pressure man 
agement, is far too common. This can 
be ruled out only through adequate 
planning. And adequate planning re 
quires thorough analysis for the setting 
of sound objectives. In any business 
where setting objectives becomes a 
team proposition, all members of the 
executive team require comparable 
information, preferably with important 
interrelationships spelled out and high 
lighted. Then the full impact of man 
agement decision is readily discernible 
by the entire group 

Information is specifically the man 
ager’s major instrument for the accom 
plishment of his prime responsibilities 
But in this modern age, raw informa 
tion is often of little value. Data needs 
to be manipulated, refined, important 
relationships indicated and logical con 
clusions not only derived but also pre- 
sented in a form understandable by the 
manager. Operations Research techni- 
ques can be a mighty tool in aid of, but 
will never be a substitute for, human 
judgment. Operations Research can 
serve the manager by providing the 
kinds of information he needs in a form 
usable for modern decision-making 

This is the second of three 
articles on the subject. 
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1-YARD HOE digs 2212 feet deep 


You've come to expect 405 when working or parked. Maintenance is simplified 
extra work capacity in too. There are only 2 main shafts in the 405’s upper ma 
Koehring machines — chinery. Each assembly is a completely independent unit 
and you get just that with fully-enclosed gears, and splined shafts rotating on 
in the new 405, heavy- antifriction bearings. 
duty leader in the 1- 
yard class. On hoe ap- 
plications, it digs 43 
inches wide over side- 
cutters 22'2 feet 
deep. Long reach puts 
spoil bank well be- 
yond edge of cut — and gives 12'2-foot clearance height 
(at beginning of dump) for truck loading. Cutting angle 
is adjustable to suit digging conditions. Equalizer at dip- mail to 
per assures even pull on each cable. Conair F* 


Those are some of the reasons why you get more work done 
with every 405 attachment. It readily converts to 1-yard 
shovel, handles 1 to 1'2-yard clamshell or dragline bucket: 
on a wide work radius — has 20-ton lift capacity as a 
crawler-mounted crane. Your Koehring distributor has more 
information on this extra-capacity 405 that will interest 
you. Better call him soon or write us for literature 


KOEHRING Co., 3026 W. Concordia, Milwaukee 16, Wis 


Send ws spec. sheets bulletin on Koehring 405 


For all its powerful, fast action, this heavy-duty 405 is 
an operator's dream! Big power clutch requires only 1/ 10th 
the lever pull of a comparative-size manual clutch — yet 
retains accurate “feel” of load. Automatic traction brakes TITLE 

also simplify operation — are engaged at all times, except COMPANY 
when tractive power is applied. They lock and hold the DIVISION 


vb 


: sel i ites! ca 


NAME 


STREET 
CITY, STATE 
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Layne knows more about 
water bearing formations! 


On whose say-so? Not on ours—but on the 
experience of scores of American and for- 
eign firms and municipalities whose very 
existence and success depend on an ade- 


quate supply of water. 


Knowing where the wate! is and then 
tapping the subterranean source is but a 
part of the vast knowledge the Layne 
organizations have accumulated in thre 


quarters of a century 


Once the source is determined and _ th 
water supply developed, a dependable 
means for delivering the water must be 
provided, and that’s where the famous 
Layne pump comes in. For each Layne 
pump is specifically engineered for the 
particular job. There is no “stock” Layne 
pump. Your pump is created for your job 

making use of the knowledge of strata, 


water requirements and usage 


ENGINEERED, DEPENDABLE PER- 
FORMANCE IS WHAT YOU GET 
WHEN LAYNE DOES THE JOB 
COMPLETE FROM WATER LOCA- 
TION TO YEAR AFTER YEAR OF 
TROUBLE-FREE PUMPING 


YOUR NEXT WELL AND PUMP IN- 
STALLATION MAY BE MONTHS 
OFF. GET TO KNOW THE LAYNE 
FOLKS IN YOUR AREA. SAVE TIME 
AND MONEY THROUGH THEIR IN- 
TIMATE KNOWLEDGE OF WATER 


Send now for our general 


services bulletin No. 100 


WATER WELLS e VERTICAL TURBINE PUMPS « WATER TREATMENT 


LAYNE & BOWLER, INC. MEMPHIS 


General Offices and Factory © Memphis 8, Tennessee 


LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 





New Law Won’t Get Job Done 


Italy sinks in morass of nationalized oil industry . . . 


Needed foreign capital is fenced out by one-sided legislation 


Wallace A. Sawdon 


To say that the new ou law (Hydro 
carbons Bill) passed by the Itafian Sen- 
ate in December 1956 has caused con- 
cern to private enterpise, both national 
and foreign, is the understatement of 
several decades. Immediately upon its 
passage the Gulf interests withdrew en- 
tirely from all exploratory operations 
on the mainland of Italy, and it is rea- 
sonably certain that other foreign op- 
erators will do the same 

What the privately owned Italian 
companies will do is a question; but 
they certainly are not happy with the 
situation. It is also probable that the 
Senate itself is not happy, because the 
new law does not do what it was in- 
tended to do, or at least not what it 
was previously claimed to have in- 
tended to do. 

It must first be emphasized, however, 
that the Italian law does not apply to 
Sicily where the Regional Law of 1950, 
which has proved equitable to both the 
Sicilians and all the private enterprise 
companies, both Italian and foreign, 
is in effect. 

For imstance Gulf Italia operations 
on the Ragusa concession began in 
1954 with a production of 48 bbl per 
day and was producing at a rate of over 
19,000 bbl per day by the first of Feb 
ruary 1957. At the latter date there 
were 14 producing wells, 4 exploratory 
wells and 2 development wells drilling 

A 75-kilometer, 14-in. pipeline, com 
pleted January 28, 1957, carries crude 
from Ragusa to Augusta and Panisola 
Magnisi with a total capacity of 38, 
356 bbl per day, or 2,000,000 tons a 
: year, about twice the amount being cur- 
rently produced 

Mr. Sawdon is a well-known petroleum writer 
was once on the editorial staff of The Petro- 


leum Engineer. At present he is Executive Sec 
retary of Los Angeles Chapter of Nomads 
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whooped up by Communists and Socialists 


Other companies are active in Sicily 
Among these are the Augusta Rich- 
erche Petrolifere, jointly owned by a 
Jersey Standard subsidiary and Raf 
fineria Siciliana Olii Minerali, which 
has discovered some gas near Mt. Etna; 
Sinia Viscosa, an Italian firm, which 
has drilled in central Sicily; Mediter 
ranean Oil Company, a Gulf and Mac- 
Millan corporation which has drilled 
near Ragusa; and Azienda Generale 
Italiana Petroli (AGIP), the produc- 
ing subsidiary of Ente Nazionale Idro 
carburi (ENI), the tax-free Italian na 
tional corporation, which also has dis 
covered some gas in eastern Sicily 


On Mainland It's Different 

Italy needs all the oil that can be re 
covered within its boundaries — and 
needs it badly. In September 1955 it 
was estimated (by the government) 
that at that time Italy was spending ap 
proximately 200 billion lire ($320, 
000,000) for ail imports per year 
With the increased industrial and othe: 
growth of the country this will prob 
ably be more than doubled by 1960 if 
substantial production is not acquired 

But with the new oil law scaring off 
foreign risk capital and experienced 
know-how, and making it most diffi 
cult for even small national free enter 
prise companies to operate, there is 
little chance of offsetting much of the 
imports that are necessary for the de 
velopment of the country. Yet the Ital 
ian people think there are great reser 
voirs of oil in their country that will 
be tapped under the guidance of a 
benevolent government — while they 
keep on paying 75 cents a gallon for 
gasoline. 

What is this oil law of 1956? There 


1957 


are many angles to it but first con 
sider the remuneration. The royalty 
ranges form 2.5 percent for a well mak- 
ing up to 4 tons per day, to 22 percent 
on production in excess of 256 tons per 
well per day. For natural gas, the same 
rates apply, based on one ton of oil be 
ing equivalent to 1200 cu m of gas 
Then there are direct and hidden taxes 
that result in a final percentage to the 
Italian Government that has been al 
most universally estimated as bringing 
the total to at least 60 percent of the 
net profit. This in itself will keep out 
foreign risk capital and break the 50 
50 limitation maintaining in all other 
countries 

But that is not all. In other countries 
where a 50-50 net profit basis obtains 
the companies are permitted to do their 
developing work freely without land 
rentals and are allowed to recover their 
investment. Under the Italian law 
however, the company pays rentals and 
starts paying royalty and taxes to the 
full amount as soon as oil is produced 

Moreover, the companies operating 
in other countries are reasonably cer 
tain of substantial reserves for many 
years in the future, while in Italy there 
are no known reserves, even in the most 
promising area, the Po Valley and 
ENI has it tied up 


Exploration Expensive 

The conditions are thus entirely dit 
ferent in Italy. It does not have a his 
tory of production behind it and ex 
ploratory work is entirely speculative 
and expensive. Moreover, a company 
whether it be national or foreign, must 
drill on a permit and then after dis 
covery hope to get a concession for 
production. This is subject to onerous 
forfeit clauses and, when wells are pro 
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ducing, they must be produced to the 
amount per day that the inexperienced 
government bureaucracy specifies 

In spite of all this, private enterprise 
companies were previously willing to 
take a chance until the 1956 law was 
passed because there has been minor 
production and there exist indications 
that there are possibilities of developing 
oil on the mainland in amounts that 
would be attractive to the investor 

For example, Gulf Italia owned a 
half interest with Montecatini S.p.A. in 
Petrosud, S.p.A. which discovered oil 
at Cigno near Piscara in the Adriatic 
province of Abruzzi early in 1955. This 
was near a dry hole drilled by AGIP 
the producing subsidiary of ENI 

Upon discovery by Petrosud, AGIP 
returned to the field and Petrosud was 
forced to shut-in its two producing 
wells while AGIP was getting back into 
business in that area. It was later al- 
lowed to produce again on a restricted 
basis. Gulf Italia has now arranged 
with Montecatini S.p.A. to dispose of 
its participations in Petrosud and in 
other areas of the Italian mainland 


IPEX Tries 

Now consider the smaller foreign op- 
erator. Italia Petroleum Explorations 
(IPEX) is a good example. This is a 
: California limited partnership of which 
solids. However, the microscopic William Thornbury and W. H. Geis of 
Los Angeles are the general partners 
with D. B. Grable as manager in Rome 
Ipex entered into an exploratory cam- 
teria —are what really play hob paign on a confirmed oil and gas con- 
with the flood zone. And conven- ‘ cession, the terms of which had been 
fixed under the previous Italian oil and 
gas law. After extensive geological and 
geophysical surveys Ipex proceeded to 
them securely, because Dicalite drill a deep well which seemingly de 
veloped production possibilities 

When the well was drilling, the 1956 
a } F law was passed and completely changed 
visible light, particles so small you the terms of the concession. Annual 
can’t see ‘em with a microscope! rental increased nearly 300 percent and 
royalty increased 700 percent. At the 
same time size and configuration of the 
concession were changed together with 
operating in Huntington Beach, California, on the disposal of oil field brines the operating provisions 

These brines contain both oil and colloidal clay, 110 to 170 ppm, which must be Under the terms of the new law there 
was nothing that Ipex could economi- 


cally do but shut-down exploration and 
beach resort. This completely unitized Atlas “Filtreat” unit, usin icali - : : 
rapt, — ’ s , & Dicalite seek release from its obligations, which 


In water flooding, almost any 


treatment will remove the larger 


hellions — algae and bacteria, par- 


ticularly the sulphate-reducing bac- 


tional treatment lets most of them 


through. But Licalite filtration nets 


filteraids can filter out particles 


smaller than the wave length of 


Dicalite filtration in completely unitized filter systems does the same job in salt 


water disposal... and for exactly the same reasons. Witness this compact unit 


removed before disposal in open streams to avoid water pollution in this populated 


‘Speedplus’ with a precoat filteraid, removes all contaminants, including algae and had been originally undertaken in good 
97-99% of all bacteria, from 4,700 bbls./day. This unit features automatic opera- faith under a contract w ith the govern- 
ment on an existing concession. This 
has been done, but results prove, as 
including the platform. The operator visits the installation only once or twice a Don Grable expressed it, that “the law 
day. Cost of operation — about 1/10¢ per barrel! Write for information. lends itself to the use of private risk 
capital and private know-how to create 
a more powerful state-owned com 


£ 6 e ” 
pany. 
GREAT LAKES lealite Which now brings up the subject of 


DIATOMACEOUS MATERIALS ENI and what the present law does for 
it. Previous to its enactment last De- 
cember, ENI, the tax-free government 
agency, was granted a virtual monop- 


tion, including controls for precoating and body feed, in a space only 10'x24’, 


Dicalite Department / Great Lakes Carbon Corp. / 612 S. Flower St. / Los Angeles 17 / Calif 
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oly over almost all the possible produc- 
tive area of the Po Valley, an area of 
approximately 18,000 sq miles. This is 
the most promising area for oil pro- 
duction now known in all Italy, al- 
though little but gas has been produced 
to date. ENI’s operations appear to be 
somewhat less than efficient, but the 
new law maintains this monopoly. 

Enrico Mattei, who runs ENI and 
appears to have a strangle hold on 
everything petroliferous in Italy, was 
the prime mover in getting the oil law 
passed. He evidently had little trouble 
getting it through the Chamber of 
Deputies but did have some difficulty 
n forcing the Senate to pass it. Sev- 
eral amendments were proposed, but 
he knocked them down 

In the Chamber of Deputies, the 
Communists and Socialists overwhelm- 
ingly supported the bill and it looks as 
if they have practically nationalized the 
oil industry and have almost legislated 
private enterprise out of Italy. While 
this seemingly applies to the oil indus 
try alone, it shows a trend in other in 
dustries 

In talking to some industrialists on 
the train from Nice to Rome, the au- 
thor got a gloomy picture of the future 
One, who was a Sicilian, emphasized, 
however, that his remarks did not apply 
to Sicily. There is no question that 
Mattei has political power, without yet 
being actually in politics. He is a close 
friend of the president 

Aside from direct financial consid- 
eration with the 60-40 ratio which no 
foreign operator could consider since 
it would certainly be an opening wedge 
en which other countries could cast a 
speculative eye, the oil law of 1956 has 
other oppressive aspects 

When a company gets a permit for 
exploratory drilling, this does not mean 
it will get a productive concession if It 
strikes oil. At the moment, it possibly 
would. But how about the future? The 
concession is granted by the Minister 
of Industry and Trade after having con- 
sulted with the Technical Committee 
on Hydrocarbons, which was set up in 
the new law. The terms of the conces- 
sion are entirely at the government's 
discretion. The company has little, if 
any, legal protection, and future policy 
may eliminate any semblance of pro- 
tection. 

Maximum size of exploration per- 
mits is definitely set down for free 
enterprise companies; but not for ENI. 
Any one permit may not exceed 50,- 
000 hectares* and the total permit area 
allowed to one company in the whole 
of the Italian mainland is limited to 
300,000 hectares. When oil is dis- 
covered, however, the production con- 
cession is cut down to a maximum of 
3000 hectares and the total production 


*One hectare equals 2.471 acres 


Young uc units 


— 5 


ce 





do 4 jobs 
at the 
same time! 


Photo shows compact installation 
of the five HC Units, mode! 1212 
and one unit in detail 





* Cool Engine Jacket Water 
* Cool Lube Oil 

* Cool Inter-stage Gas 

* Cool After-stage Gas 


Five Young HC Units are used to cool the five 660 hp Beaird-Ingersoll 
Rand compressors at this Texas plant of the Natural Gas Pipe Line 
Company of America 

The fans of this highly efficient installation are operated by hydraulic 
motor drive, in turn driven by powered hydraulic pumps. For other types 
of installations there are available v-belt, gear reducer and direct electric 
motor drives. 

Young HC Units are built for rugged service, providing the efficiency 
of vertical air discharge and economy of compact Young design with the 
versatility of multiple unit combination. If you have a cooling or con 
densing problem, consult Young Radiator Company. Their wide exper 


ience is at your service—there is no obligation 


OIL FIELD AND PIPELINE REPRESENTATIVES 


Central Station Equipment Co 5. Fronk Wolz 

Tucson. Arizone Denver, Colorado 
Flournoy & Everett, Inc Dutron-Williams Bros. Ltd 
Downey, California Coelgory, Alberte, Conode 
Jones ond Loughlin H. J. Young 

Bradford, Pennsylvania Muskegon, Michigan 

J. R. Meek Compony 

Tulse, Oklahoma, Houston, Texas 


on 


“WHERE QUALITY COUNTS” ta cetsice No 330 


RADIATOR COMPANY 





RACINE, WISCONSIN 


etd TRANSFER ENGINEERS 


Executive Office: »» Wisconsin, Plants et Racine, Wisconsin, Mattoon, Illinois 
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concessions throughout the country 
cannot exceed 80,000 hectares. Again, 
the production maximums do not apply 


SAVES YOU MONEY! to ENL 


But the most frustrating item is that 


a one-kilometer continuous corrido! 
adjacent to the perimeter of the con 
cession area is reserved to the State 
Width of this corridor is proportionally 


reduced in cases where the concession 
Oll MAINTENANCE EQUIPMENT area is less than 3000 hectares, but 

never less than 500 meters. These areas 
reserved to the State may be auctioned 
to Italian nationals or corporations with 
head offices in Italy with a base auc- 
tion price determined by the Ministe! 
of Industry and Trade in agreement 
with the Technical Committee, the 
amount not to be less than 5,000,000 
lire. The ENI is excluded from such 
auctions — hut in the event there 
are no bids tendered, the base auction 
price may be reduced or the concession 
may be granted to ENI. Knowing the 
political influence of Mattei, it can be 
assumed that ENI will turn up with 
concessions on the best, if not all, the 


. . Keeps your Oil and Equipment Clean 





FILTER HILCO FILTER CARTRIDGES corridors. 


Furnished in capac- The result of much research in the field of lubricating. 

ities from 0.1 to 750 fuel and industrial oil filtration, the new patented Free Information 

gpm. Various car- HILCO Filter Cartridges meet the need for tremen a 

tridges available for dous filtering area, low pressure drop and high dirt Furthermore, anyone drilling on a 

‘ inhibited storage capacity. Above: Fig. | is a new cartridge; = 
detenaana oie Fig. 2 is a used cartridge (note that pockets are com permit must inform the Mining Au- 
. pletely filled and the outer surface covered with ‘ties » of . . > . 

solids); Fig. 3 shows the flow of oil, the dark area thorities on the geological and geophy 
represents dirty oil passing into the pockets while sical surveys carried out as well as sub- 
filtered oi] (white area) passes into “S” shaped sec . 
tion. mit in advance the program relative to 


the drilling method used for each well 
HILCO Purification Means Complete Oil and supply information on the progress 


of operations and results thereof. He 


. . . 
Purification eee must notify the Mining Authorities of 


any discovery within 15 days; must sup- 





You get absolute removal of sludge, acids, carbon, water and fuel dilution ly all technical and financial dat nd 
with a properly selected HILCO. Clean oi! saves you money. Expensive ~S a puny whee whens 
maintenance is reduced, equipment shut-downs practically eliminated, lost man any information requested by the au 
hours and cuts in production become a thing of the past. HILCO continuous thorities; must store samples of solid, 
all electric, automatic purification keeps your oi! clean and in top condition liquid and gaseous material taken dur- 


at all times. You receive the full capacity and economy of your equipment 
ing operations, as well as samples of 


HILCO offers a wide range of oil purification units to meet every oil con the minerals found; and must deliver to 
ditioning problem. HILCO units are manufactured in both stationary and the Mining Authorities samples re- 
portable models. Write us about your purification needs . . . recommenda. sted te iy he . 
tions are given with no obligation. Let HILCO put its 25 years of experience queste y them. 

in oil purification to work for you. ENI can thus get all the data rela- 


’ tive to an area at the operating com- 
THERE’S A HILCO For EVERY LUBRICATION pany’s expense and can use it in the 
AND FUEL OJL FILTERING PROBLEM corridor surrounding the production 
y - concession if it is granted a concession 
on the corridor. Also, during produc- 
tion of a concession, the operator must 
continue to supply technical and finan- 
cial data and other information re- 
quested by the Mining Authorities. 
. High Capacity Reclaimer The new oil law is of the State, by 
Oil Reclaimer Purifier Re-Refiner the State and for the State. Some few 
LcO - x | mational free enterprise companies may 
CATAL et a few crumbs; but not if the crumbs 
WRITE TODAY aw - ae too big. The law will take care of 
an 


13 ei 


eee that. 
Just at the time when Italy needs all 
the oil it can get from its own mainland 
reservoirs, which are still unproved, 


64 W. FOURTH ST. ” ELMIRA, NEW YORK it passes a law that keeps out the capi- 
tal and know-how, which the interna- 
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IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 


re 
supply. x*** 
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Resists Salt Air, Salt Water, Sun, Heat, Fumes, Blow- 
ing Dust and Sand—Yet Dries Quickly and Hard to 
a High Gloss Finish! 

Do the job right in the field—right over the sound 
rusted surface! Just scrape and wirebrush to remove 
rust scale and loose rust — then brush or spray 
Rust-Oleum 769 Damp-Proof Red Primer (or H-50 
Primer) over the remaining rust. Then—follow-up with 
the Rust-Oleum finish coat to match the original 
manufacturer's colors. That's all there is to it. Applied 
over rust—Rust-Oleum keeps your equipment looking 
better . .. LONGER! 

Rust-Oleum is exclusive, incorporating a specially- 
processed fish oil base that penetrates rust to bare 
metal. It dries right, is free of objectionable odor, 
is ready-mixed and self-leveling. Specify genuine 
Rust-Oleum. Accept no substitutes. Many leading in- 

‘ dustrial oil field supply distributors carry complete 
with stocks for your convenience. 


} ® 


and match original equipment 











— | FOR FREE TEST SAMPLE—ATTACH TO YOUR LETTERHEAD AND MAIL TO: RUST-OLEUM CORPORATION 249° OAKTON ST., EVANSTON, ILL. --- 
-_ 


Please Send Me a FREE TEST SAMPLE to Match the Following Color: (check sample desired) 
Test Sample of 769 Primer to be Test Sample of Test Sample of 
applied directly over rusted surface BETHLEHEM YELLOW HIGH GLOSS WHITE 
Test Sample of Test Sample of Test Sample of 
CATERPILLAR YELLOW WAUKESHA GRAY QUICK DRYING BLACK 
Test Sample of [| Test Sample of 
NEW NATIONAL BLUE OIL WELL ORANGE 
Test Sample of Test Sample of Nearest Source 
NEW UNIT RIG GRAY OLD EMSCO GREEN of Supply 
Test Sample of Test Sample of Complete Literature and 
NEW EMSCO GREEN READY-MIXED ALUMINUM Color Charts. 
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Tomorrow's Progress Planned Today 


SOCIETY OF PETROLEUM ENGINEERS 


Adolphus Hotel 
1957 Boker Hotel 


FALL MEETIN G Statler Hilton Hotel 


Dallas, Texas 


AMERICAN ASSOCIATION OF 
OIL WELL DRILLING CONTRACTORS 


1957 Mayo Hote! 


Tulsa, Oklahoma 
CONVENTION October 13-15 


INDEPENDENT PETROLEUM 
ASSOCIATION OF AMERICA 
28th Statler Hilton Hotel 


lias, Texas 
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THE BDRESSER INDUSTRIAL TEAM SERVES THE GROWING OL 
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Ss 


PACIFIC PUMPS) IP 
~. Park, Catif—@e 
for | 


~ WELL 
SURVEYS 


put this DRESSER pilus? team to work for you! 


You receive a bonus of extra value whenever you 
are served by any one of the Dresser companies. 
Men with imagination provide the research, engi- 
neering, manufacturing and service applications for 
the particular specialties of each Dresser operating 
unit. All Dresser companies work together with their 
combined experience and facilities to form the world- 
wide Dresser industrial team. This inter-company 
teamwork offers a bonus in greater experience and 
technical knowledge — backed by the extensive 
Dresser facilities — in the customer's specific industry. 
This intangible but important factor is known the 
world over as the Dresser plus ...the mark of 
superior equipment and services for the oil, gas, 
chemical, electronic, and general industry. 

Dresser’s world-wide engineering experience in 
many industries plays a major role in the creation 
of new developments and improved technological 
methods. No other single company provides the same 


POST OFFICE BOX 718 e 


CHEMICAL AND 


REPUBLIC NATIONAL BANK BUILDING 


ELECTRONIC 


broad range of equipment and services. The Dresser 
plus - is a symbol for the superior quality of equip 
ment and technical services which have become the 
standard of comparison in industries the world over! 


+ 


STRIES, INC. 


EQUIPMENT ANC CHEMICA 
ELECTRONIC 
INDUSTRIAL 


TECHNICAL SERVICES 





DALLAS 21 


INDUSTRIES — 








EVERYWHERE 


Handy New Portable 


RIBZOILR 


gives you plenty of oil 
wherever you thread pipe 


Hand Pump 
non-electric 


Assures 
longer die life, 
better threads, big oil savings! 


No wonder R!IDG-OILR sales have soared .. . it lets 
you flood your threading dies cool wherever your 
work is, makes them cut better threads, last longer. 
Consists of screened chip-pan in circulating oil 
reservoir with hose-connected hand pump-gun, easy 
to operate—light to carry. Oil is double strained, 
used over and over. No messy floors. Quickly pays 
for itself—buy it at your Supply House! 


The Ridge Tool Company °* Elyria, Ohio, U.S.A. 
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> Modern Mathematics for the Engineer, edited by Edwin I 
Beckenbach, published by McGraw-Hill Book Company, In 
330 West 42nd Street, New York 36, New York. Pages, 514 
Price, $7.50. 

The second book in the University of California engineering 
extension series, it is written by 19 outstanding men in the applied 
mathematics field. Following the mathematicians technique of 
writing solutions in generalized equations, the content forms an 
excellent guide to the engineer interested in the application of ad 
vanced mathematics to technical problems. Well written for the 
engineer, it covers classic vibration applications through high 
speed computation procedures which have been introduced in 
recent years. 


> Pilot Plants, Models, and Scale-up Methods in Chemical Ensgi- 
neering, by Robert E. Johnstone and Meredith W. Thring, pub 
lished by McGraw-Hill Book Company, 330 West 42nd Street 
New York 36, New York. Pages, 307. Price, $9.50 

This book presents an analytical and quantitative approach to 
the several ways in which model theory and its empirical exten 
sions can be used in pilot plant and model design along with 
interpretation and scale-up of results. Initial chapters are devoted 
to concepts, the later chapters, application in design of unit opera 
tions equipment. Only drawback is that there are too few exam 
ples that fully illustrate application of principles 


> Gas Chromotography, by A./.M. Keulemans, edited by C. G 
Verver, published by Re inhold Publishing Corporation, 430 Park 
Avenue, New York 22, New York. Pages, 217. Price, $7.50. 

An exhaustive manuel on theory and operations for gas 
chromotography, designed for the petroleum industry and others 
manufacturing hydrocarbons. Discussion includes methods, appli- 
cations, apparatus, theory, adsorbents, etc. Numerous illustra 
tions and charts contribute heavily to making the text of value 
to both the practical and theoretical chemist as an aid in setting 
up equipment, and making quantitative and qualitative hydro 
carbon identifications 


> Project Engineering of Process Plants, by Howard F. Rase and 
M. H. Barrow, published by John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, New York. Pages, 692. Price, $14.25 

This extremely practical book will be of value not only to 
project engineers, but also to any engineer that must have knowl- 
edge of the theories and techniques of mechanical design, pro 
curement, and construction. Chapters include discussion on the 
major steps in plant design, business and legal procedures, engi- 
neering design and equipment selection (about two-thirds of the 
text), and plant construction. Extensive references add markedly 
to the book’s utility. 


> Chemical Materials Catalog, published hy Reinhold Publishing 
C orporation, 430 Park Avenue, New York 22, New York. Pages 

3 

The 1956-57 edition is the eighth in this series. It provides 
detailed chemical and raw materials data from more than 130 
companies. Indexes and sections include a directory of producers, 
product index, applications index, and trade names. Recom- 
mended for those engaged in organic and inorganic chemical 
manufacture 


> The Demand and Supply of Scientific Personnel, by David M 
Blank and George J. Stigler. National Bureau of Economic Re- 
search, 261 Madison Avenue, New York 16, New York. Pages 
200. Price $4. 

How serious the scarcity of engineering personnel is in the 
United States is a question to which no confident answer can as 
yet be given, according to a report by David M. Blank and George 
J. Stigler, just released. The popular notion of a severe shortage 
of engineers loses some of its validity when the available economic 
facts are examined and their limitations understood, the authors 
say. The statistics they report, and their suggestions for develop- 
ing basic information now lacking, may give small comfort to 
the tireless recruiter of engineers so familiar on college campuses 
today, but do offer long-run practical guidance to business man 
agers, educators, and government planners 
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New Fel Esau 
4P) Geared Threader 


to a New Address? 


If you are moving or expect possibly to iow RO © e 
move any time soon, save the coupon 


below for your convenient change of 


address. It will prevent your copy of The ( 











Petroleum Engineer from being lost or 
misdirected. 


"...[t's Safe, Boss... 
TO: The Petroleum Engineer Don't Need To Watch 


P.O.Box 1589 © Dallas 21,Texcs A ' lt... [t Wont Jam 
CHANGE MY ADDRESS, beginning with a \ A 
issue 
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Applied for 

















* Automatically Stops 
Threading After Standard 
Length Thread Is Cut 


Power drive threading is safe and 
easy with this new 4PJ—no more 
watching of either die stock or 
rive! 4PJ can’t jam—drive pin- 
400A Power d ™ ane E 
Drive with ion kicks out automatically after 
Universal Drive 


Shaft operates full thread is cut. Extra-easy to 


4P J Threader ; 
24”te4” pipe | handle . . . mistake-proof work- 


held in Triste : 
Chala Vies, a holder, no bushings . . . fully en- 
oll Rigi . st. 
geedeste, closed gears .. . RIZOID most 
for-your-money — Buy new 4PJ 


at your Supply House! 
Pik ee -) The Ridge Too! Company, Elyria, Ohio, U.S.A. 
Z ~~ iLines ] ao ee ota 
~s 
4etT 3 Vv 
WILLIAMS BROTHERS "ENGINEERS ond CONSTRUCTORS 


ne’ 6 *! A ORLAHOMA « 
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with W-S Socket-Welding Fittings 


You can cut welding costs... 

and get clean, pressure-tight 

joints in small diameter pressure 

piping with W-S socket 

welding forged steel fittings. 

Welding is easy and quick. 

Deep sockets help support and 

align the pipe. Outside-the-pipe 

fillet weld means no welding 

icicles inside the pipe... 

and no need for backing rings. 

W-S Socket-Welding Fittings 

are available in sizes 4” to 4” 

in 2000, 3000 and 6000 Ib. pressure classes. 

For resistance to high temperatures and corrosion W-S 
socket-welding fittings can be obtained in 3 chrome-moly 
alloy steels and in types 304, 316 and 304 ELC stainless steel. 
For detailed information write to W-S Fittings Division, 
H. K. Porter Company, Inc., P. O. Box 95, Roselle, N. J. 


H. K. PORTER COMPANY, INC. 


w-s FITTINGS DIVISION 


PEPER USSU SEES SESESESESESESSSSE SET 


laugh With 
BARNEY 


They tell the one about the landlord 
who, asked why he didn't light up his dark 
hallway, replied: “We had a light there 
for three years. No one fell, so we took 
t away 


A landman was driving through a West 
Texas county and had the misfortune to 
knock down a calf which was crossing 
the road. He stopped at a nearby farm 
house and reported the accident to the 
farmer who owned the animal and asked 
how much the calf was worth Well 
said the farmer slowly, “It's worth about 
$35 now, but in six years, it would have 
been worth about $250 

The landman took out his checkbook 
sat down at a nearby table and wrot« 
rapidly. Tearing a check out of the book 
he handed it to the farmer 

There you are,” he smiled There's 
pe stdated check for $250 


Man blames Fate for other accidents 
but feels personally responsible when he 
makes a hole-in-one 


Throat specialists say that smoking 
makes women’s voices harsh. If you don't 
believe it, try flicking your cigarette ashes 
on the rug 


There had been severe floods in the val 
ley and the sanitation officer hurried to 
the scene. 

He queried one old couple. “The wate: 
supply may be polluted. What measures 
are you taking here?” 

The old chap answered, “First we boil 
the water. Then we filter it. Then we drink 
beer.” 


The ladies were playing bridge one 
afternoon and the lady sitting to Mrs 
Jones’ left reached over and tapped her 
on the arm 

“Mrs. Jones, do you know your hus 
band is running around with his secre 
tary?” Mrs. Jones kept right on studying 
her cards 

“Mrs. Jones,” the woman insisted, “did 
you know your husband is running around 
with another woman?” Mrs. Jones finally 
looked up with a frown 

“Yes, I know he’s dating his secretary 
now stop interrupting.” 

“But Mrs. Jones, aren't you concerned 
about it?” 

“Look Mrs. Brown, I'm not worried 
about it, why should you? It’s like our 
old dog Rover who chases cars. If he 
caught one he couldn't drive it.” 

The latest gimmick being sold door to 
door is for old ladies that have small dogs 
It's called the “Super Duper Do Do 
Scooper.” 

Miss Rose Boscia of the Bronx, New 
York, sent in “A Definition of Marriage 
It can be either a tender trap or a mouse 
trap.” 


To liven up Barney, W. E. Hannon of 
Drumright, Oklahoma, sent this poem 

Said Billy Rose to Sally Rand 

Why don't you dance without your fan 

So, Sally danced without her fan 

Billy rose and Sally ran 
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WEIGHT 


--- the 
heaviest 
thing 
on am 
engineer’s 


Vince Gates 


YOU can’t build a bridge with paper, 
of course, but engineers aren't so sure 
about a dam the tons of paper that 
pile up on today’s plans and projects 
are enough to build a breakwater in the 
biggest bay 

An engineer the other day offered to 
start a “PC Club 
objective: “Paper control.” He would 
require Only simple membership rules: 
A clean desk and a full waste basket 

Paper control today is occupying the 
attention of management. An eastern 
corporation in 1949 inaugurated a new 


dedicated to one 


series of records, neatly filed away in 
cabinets, indexed and cross indexed. In 
four years it became a Frankenstein, 
eating up valuable space like a monster. 

Then the firm literally took the file 

Mr. Gates is edit of Kaiser Builder, publi- 
cation of Kaiser Engineers Division of Henry 


Kaiser Company, Oaklar California, fron 


which this article taker 





cabinets by the horns (or handles) and 
systematically discarded everything ex 
cept current work records. It gave the 
clean-out crew a slogan: “If we don’t 
use it, lose it.” Savings of $68,000 re- 
sulted — plus some efficiency planning 
from there on. 

Business firms aren’t alone in their 
new-found realization that paper can 
wad up the gears of industry. U. §S 
Government-stored records cost $40,- 
000,000 annually, occupy space equiv 
alent to four Pentagons, The paper 
tidal wave created by this surging 
maelstrom of memos is produced by 
enough clerks to fill 36 Empire State 
buildings. 

\ Hoover Commission task force 
under Emmett Leahy, a record man 
agement specialist, reveals that useless 
paperwork annually costs the U. S. a 
sum equal to the entire Federal budget 
of a half century ago 

Business has taken a cue from Uncle 
Sam, is subjecting itself to examina 
tion. One firm that advertised its prod 
ucts would “reach around the world’ 
also found its paperwork did too 
twice around. Another discovered it 
was paying more money for file stor 


age than for product warehousing 
Remington Rand warns that it costs 
more than $7700 to create the contents 
of a five-drawer company file — plus 
$231 a year to maintain it. 

Records Management 
record control 


Associations 
are setting up strict 
procedures. Essential records are often 
microfilmed; copies of routine letters, 
reports and other documents are routed 
to interested parties, then marked for 
discard. Only occasionally is a histori 
cal copy kept 

The calculated risk in destroying im 
portant records and correspondence ts 
small, considered to be worth the big 
savings of money, time, effort and 
space resulting from Paper Control 
Success has simplified filing procedures 
cut down office expense. Purchases of 
frequently drop 


paper sales 


new filing cabinets 
twelvefold and waste 
boom 
One management man, after house 
cleaning his office in a “paper-profits” 
program, tacked a sign on his desk with 
an arrow pointing to the wastebasket 
rhe circular file is the most impor 


tant file in this office.” the sign read 


x*** 





the original two-piece design 





Oil execs agree: if it's fast delivery you want, you 
want Worthington QD (Quick Detachable) sheaves — 
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Now Standard refines a rare ‘“‘rock’’ 
to give U.S. a new source of gasoline 


NN 


— 
12 = Se a 
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High pressure water jet shatters solid Gilsonite. Flume hose washes particles down 
mine floor to pipeline. 


Petroleum products are now being made without crude oil. 
Standard found the answer in a rare hydrocarbon called Gilsonite. 
But it took $16,000,000 and a vast research program to do it. Deep 
in the mountains of Utah our scientists worked out a better, faster 
way to mine Gilsonite. Meanwhile our engineers designed the nation’s 
first pipeline capable of carrying solids suspended in water . . . over 
rugged terrain to a spot 72 miles away. 


There Standard* built the nation’s first privately financed refinery to 
make petroleum products from a material other than crude oil. Today 
that refinery turns Gilsonite into high octane gasoline for motorists, 
and the purest coke known for making steel, aluminum and other 
metals. In our country’s search for new sources of fuel, the develop- 
ment of Gilsonite is a major breakthrough. It means the equivalent of 
100,000,000 barrels of oil added to U.S. underground reserves— 
important help in meeting our country’s growing petroleum needs. 





ae 


Progress in the West means... 


New sources of gasoline 
to fuel 5'2 million more 
motor vehicles by 1965; 


a 
1965 


tIn 11 Western States 


“1957 


*Through American Gilsonite Company 
a Standard affiliate 


STANDARD OIL COMPANY OF CALIFORNIA 


plans ahead to serve you better 


FOR FURTHER INFORMATION ON 
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WINSLOW 


Fatlti-Flow 


FILTERS 


Case History Report No. 37 Shows Why Engines 





Protected by WINSLOW FILTERS Last Longer 


LUBE OIL KEPT CLEAN A MONTH 


INSTEAD OF A WEEK 
with Winslow CP* Filters 


Laughlin & Porter Co. of Odessa, Texas, one of the largest Texas 
oil drilling companies, operates many drill rigs. Power for some 
electric generators is supplied by a quad installation of four 6-71 
GM engines. The engines run 24 hours a day—a real tough test 
on lube oil—on filters and on engines. 


With original filter equipment, oil and element changes 

were made every week. Since the installation of WINSLOW 

B-74 Full-Flow Filters, with CP* elements, oil and elements are 

changed only once a month or after 720 operating hours. 
That’s important in operating costs, and other big savings are 
longer engine life and lower maintenance cost, with the use of 
Winslow Filters. Ask about the application of modern CP* filters 
for all your powered equipment. 

CP* FILTRATION 

Winslow patented CP* (Controlled Pressure) elements are de- 

signed to continuously self-adjust the pressure within the filter 

and allow for a full stream of filtered oil without opening by-pass 

valves. This is accomplished through the dual flow capacity, with 

two types of material in the same element. 


TH, TA) *CP is fully protected by patents and trademarks 
TVLIMLGD ENGINEERING & MANUFACTURING COMPANY 


4069 Hollis Street, Oakiand, California W-2593-A 
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> Frank X. Jordan, former programming 
specialist in the Interior Department's Of- 
fice of Oil and Gas, 
has been added to the 
staff of the Independ 
ent Petroleum Asso 
ciation of America in 
Washington. He 
joined the National 
petroleum organiza- 
tion as petroleum an- 
alyst. He worked 
with Phillips Petro 
leum Company to 
receive his industry 


F. X. Jordan experience. 


> Rear Admiral H. B. Miller, USN (Ret.), 


has resigned from the American Petroleum 
Institute to assume the duties of director 
of public relations of Pan American World 
Airways. Philip C. Humphrey was desig 
nated as acting director of the department 
of information of the American Petroleum 
Institute and Acting Executive Director of 
the Oil Information Committee 


> J. O. DeLancey was appointed secretary 
treasurer of The California Oil Company 
In his new position DeLancey replaces 
F. W. Mayer who has retired. DeLancey 
was formerly manager, personnel and 
labor relations 


$+ a a i. 
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LINE PIPE COUPLINGS A.P.i 


CASING COUPLINGS ALP.1 





Ve” to 12” — Seomiess — Black 4%" to 13%" — Seamless 
or Galvanized Long or Short 


HYDRAULIC COUPLINGS 
PLAIN was COUPLINGS A P./ %e" to 4” — Seamless 
to eamles 
REAMED AND DRIFTED A.i.S 
¥," to 12” — Seamless 


oRivE PIPE COUPLINGS 


to — Seamles 


EXTERNAL UPSET TUBING 
COUPLINGS A.P.| 


¥," to 32". Seamie 


Sales Offices in Leading Cities: 


Albany, N. Y.—Albert L. Becker, 434 Clinton Ave 
Baltimore, Md.—James W. Fankhane!, 2301 No. Charles St 
Chicago, Il.—Harry A. Jay, Suite 1090, Old Colony Bidg 
Denver, Colo.—Ear! H. Jones & Co., 1863 Wazee St 
Detroit, Mich.—R. W. Lang, Jr., 505 Park Avenue 
Erie, Pa.—R. J. Maggi, Box 711 
Falmouth, Mass.—Walter S. Bennett, 53 Minot St 
Grand Rapids, Mich.—R. W. Lang, Jr., 138 Burton SE 
Houston, Texas—Henry H. Paris Distributor, inc., Box 932 
Independence, Mo.—Croaig A. Fross, 3701 Norwood 
Los Angeles, Cal.—James A. Riordan Co., 1400 Santo Fe 
Avenue 
Louisville, Ky.—Sid. Schultze Co., 514 W. Main St 
Milwaukee, Wis.—W. G. Nelson, 3347 N. 97th St 
Narberth, Pa.—J. W. Worthington, 105 Forrest Ave 
Newark, N. J.—ira L. Rothenberg & Assocs., 398 Market St 
New York, N. ¥.—Maoax Rothenberg, 11-05 38th Ave 
Long Island City 
Omaha, Neb.—Wm. Freiden, Centra! States Engineering & 
Sales Co., 5101 Blondo St 
Oswego, N. Y.—Northeastern Associates, Inc., Neil Chatter 
ton, Secretary, P. O. Box 284 
Portland, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave 
Richmond, Va.—P. C. Abbott & Co., 15 E. Franklin St 
St. Lovis, Mo.—Walter C. Dollinger Co., 4869 Goodfellow 5S: 
Seattle, Wash.—Earl H. Jones & Co., 819 Thomas Si 


> Hubert H. Raborn was elected secretary 
and treasurer of Kerr-McGee Oil Indus 
tries, Inc., Oklahoma City. He has been 
vice president and secretary of Triangle 
Refineries, Inc., of Houston, Texas, an 
operating subsidiary. Raborn will continue 
in his position with Triangle 

Three men will serve as assistant secre 
taries and assistant treasurers of Kerr 
McGee: S. B. Robinson, who has served 
aS assistant secretary and assistant treas 
urer of the company since 1951: W. O. 
Holdren, formerly assistant secretary and 
assistant treasurer of the Deep Rock Oi! 
Company, a subsidiary absorbed by Ker: 
McGee in May 1956, and J. H. Lollar Jr.. 
formerly secretary and treasurer of Kerr 
McGee and treasurer of Triangle Refin 
eries, Inc 


> E. Clyde Seymour was named senio 
vice president of Magnolia Petroleum 
Company. Robert M. Chan, now first vice 


E. C. Seymour R. M. Chan 


president of Magnolia, retired after 22 
years with the account and finance poli 
cies of the company 


> Julius Aronofksy, research associate at 
Magnolia Petroleum Company's field re 
search laboratory near Dallas, has trans 
ferred to Socony Mobil Oil Company 
Inc., as manager of the electronic com 
puter center in New York City. Lucien 
Masse will replace Aronofsky as leader of 
the applied mathematics group at Mag 
nolia’s field research laboratory 


> A. P. Frame, vice president and direc 
tor of Cities Service Company was elected 
a director of the Coordinating Researct 
Council, Inc. He also is president and di 
rector of Cities Services Research and 
Development Company, as well as vice 
president and director of Cit-Con Oi! 
Corporation, Petroleum Chemicals, Inc 
and Mid-South Chemical Company 


> Milo M. Brisco was elected executiv« 
vice president of International Petroleun 
Company, Ltd. He was elected to the 
board of directors of International at the 
annual meeting of the shareholders held ir 
Toronto last May 


> Kerryn King was named general man 
ager of the industrial and public relations 
department of The Texas Company. He 
was formerly assistant general manage! 
and director of public relations. He will be 
succeeded as director of public relations 
by Thomas D. Durrance, who has bee 
supervisor of editorial services. Robert T. 
Kenney and Thomas F. Brawner wer 
named assistants to the director of public 
relations with headquarters in Los Angeles 
and Houston, respectively 


> Kenyon Zimmerman, former safety en 
gineer for the Ohio Oil Company's supply 
and transportation organization, was ap 
pointed supervisor of the safety depart 
ment. Zimmerman succeeds H, C, Walker, 
acting safety supervisor, who will con 
tinue as assistant manager of Ohio Oil's 
personnel division 
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Personals 


> W.R. Huber, director of public relations 
for Gulf Oil Corporation, Pittsburgh, 
Pennsylvania, was named director of the 
petroleum industry’s Centennial celebra 
tion in 1959 for the American Petroleum 
Institute 


> O. F. Van Beveren was elected 
vice president and director of Standard 
Oil Company of California, Western Op 
erations, Inc., and named general manager 
of the company’s exploration department 


> John G. Belcher was appointed an assist 

int comptroller of International Petroleum 
Company, Ltd., in Coral Gables, Florida 

Belcher held until recently the position 
of coordinator of producing and refining 
accounting in the comptroller’s depart 

ment of Esso Export Corporation 

> Winston S. Peeler was elected vice 
president in charge of manufacturing and 
1 member of the board of directors of 


= 


| 
’ ie 


W. S. Peeler W. T. Herget 

American Oil Company. Peeler, who suc 
ceeds the late Dr. Harold R. Snow, had 
served as general manager of manufactur 
ng since last February when he moved 
here from Texas City, Texas. Walter T. 
Herget has been named to succeed Peeler 
is general manager of manufacturing 


> R. D. Stetson and A. F. Smith, two 
senior Shell Oil Company executives, 
were honored for their long company serv 
ice with a luncheon at the California Club 
Stetson who marked his 35th year with 
Shell, is manager of the Los Angeles 
narketing division. Smith, who has com 
pleted his 24th year, is manager of West 
Coast personnel and industrial relations 


> Dr. Paul Darwin Foote, retired vice 
president of Gulf Oil Corporation and 
physicist, has been selected by President 
Eisenhower to head missile and other 
scientific programs in the Pentagon 


> H. E. Snow and M. R. Bridgeman were 
elected deputy chairmen by the board of 
The British Petroleum Company, Ltd 


> Eleanor C. Dickson was clected secre 
tary of Standard-Vacuum Oil Company, 
the first woman to be elected to this office 
She was formerly assistant secretary 


> Garvin H. Dyer, director of the Mis- 
souri Water Company and manager and 
chief engineer of the Independence Divi- 
sion of the firm, was elected president of 
the National Society of Professional En- 
gineers. He succeeds Robert J. Rhinehart 
of Pine Bluff, Arkansas. New vice presi 
dents are: A. H. Kidder, Philadelphia 
northeastern region; John B, McGaughy, 
Norfolk, Virginia, southeastern region; 
Harry G. Kennedy, Charleston, West Vir- 
ginia, central region; W. L. Hindermann, 
St. Paul, Minnesota, north central region; 
Clark A. Dunn, Stillwater, Oklahoma, 
southwestern region, and L. R. Durkee, 
Seattle, Washington, western region. Rus- 
sell B. Allen, College Park, Maryland, 
was elected for his tenth term as treasurer 
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DEATHS 
> Dr. Dennis L. Murphy, 55, Service Pipe 
Line Company administrative 
and former University of Tulsa profes 
sor, suffered a fatal heart attack Septem 
ber 9. He was stricken in a Boston hotel 
where he had gone to address a New 
England Gas Association convention. He 
was author of the communications series 
published in The Petroleum Engineer 





assistant 


> D. Glenn Morgan, 67, retired director of 
research and development for D-X Sun 
ray Oil Company, died September 11 of 
a heart attack in Chicago 


> Colonel George A. Burrell, chairman 
of the board ol Burrell ( orporation died 
August 16 after a long illness 


> George Granger Brown, 60, dean ol 
The University of Michigan College of 
Engineering, died August 26. He was well 
known in the fields of combustion and 
fractional distillation, as a consultant and 
director. He had been writing 


The Petroleum Engineer since 


research 
articles for 
1930 


> John R. McConnell, 69, former vice 
president and director of advertising of 
American Air Filter Company, died Au 
gust 8 following a short illness 


> J. P. Troll, 77, retired independent oi! 
producer, died July 28 following an illness 
of about 8 years 


> Joseph W. Moorman, 46, a consulting 
engineer to the petroleum industry and 
University of Tulsa instructor, died July 
illness 


— , 
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DOUBLE VIBRATING 


The THOMPSON SHALE SHAKER 
SAMPLE MACHINE offers the oper- 
ator and geologist one of the best 
methods available for obtaining 
accurate foot-by-foot samples of 
well cuttings. 

This THOMPSON DOUBLE 
VIBRATING SHALE SHAKER ond 
SAMPLE MACHINE is specially 
engineered for off-shore barges or 
islands, deep wells, or wells using 
big volume and high pressure mud 


samples of cuttings 


pumps. It is available either plain 
or galvanized, which makes it rust 
and deterioration-proof on off- 
shore or coastal duty 


THOMPSON Shakers are 
famous for their highly efficient 
service at any depth or flow and 
for their economical first cost 


Make sure THOMPSON'S on 
the job for accurate samples and 
clean mud. 


SOLD ONLY 


THROUGH 
SUPPLY STORES 


beens 
—— " TOOL 60. 





All-Women Company 
The most feminine oil producing 
firm in an industry that is masculine is 
the Little Nick Oil Company, Chick- 
asha, Oklahoma. Little Nick is owned 


MANA 
A NEW: 


A 


its Offices are staffed en- 
and, even though it’s 
hard to believe, run by a woman — 
Jessie Dearing. When she became an 
oil producer by chance 13 years ago 
she didn’t even know what made a 
drilling rig work. 

Chickasha is the home of Oklahoma 
College for Women, which Jessie en- 
tered to become a teacher. During the 
summer before her last year in college, 
(which was during the depression) she 
needed money badly. The Nichlos 
family (owners of Little Nick Oil Com- 
pany) was looking for a housekeeper 
and job. They became 


by a woman, 
tirely by women, 


Jessie got the 


Single Cylinder Air-Cooled Engine... 
the WISCONSIN 12% hp. 


MODEL AGN 





gine 
cial 


py En9 
Spee 


Model AGN Engine 
with Clutch Assembly 
Also available with 
stub shaft or with 
Reduction, Clutch 
Reduction and/or 
Electric Starting 


e@ It takes full-time engine “know-how” and full-scale engine 
manufacturing concentration to design and produce engines of 
outstanding character and Performance Ability. 


The new Wisconsin Model AGN 1214 


hp. engine is the product of 


this unbeatable combination. Engine specialists designed it. Engine 


specialists are building it. 


Putting 1214 hp. into a single cylinder air-cooled engine calls for 


basic High Torque... 


the load-holding Lugging Power that keeps 


the equipment working through sudden shock loads. It also calls 


for heavy-duty construction in all details . . . 


plus dependable cool- 


ing under all weather conditions from sub-zero to 140° F. 
Bulletin $-216, just off the press, will give you details about Model AGN. Write for it. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46 


Ww A 


FOR FURTHER 


WISCONSIN 


9 





WRITE TO HARLEY SALES CO. 


619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
3420 McKINNEY AVENUE © HOUSTON, TEXAS 
$05 SOUTH MAIN STREET © WICHITA, KANSAS 


—— 
Ot FIELD OFSTRIBUTORS FOR WISCONSIN 
— ENGINES AND Alt TYPES OF UTILITY UNITS 
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BIG, 4-Cycle | 





when she returned 
to college she was assured a job would 
be awaiting her with Little Nick upon 
her graduation. After John B. Nichlos’ 
death Mrs. Nichlos turned to Jessie to 
keep the company going 

Sometimes her willingness to take a 
long chance startled the oilmen of the 
area who had been in business longer 

Once, Jessie decided that the future 
of the Chickasha gas field lay in ex 
ploring deeper formations. The cost of 
such a project was tremendous 
Little Nick drill to 8500 ft, when they 
had never drilled 6000 ft and 
didn’t have a rig that could go down 
7500 ft. At 8500 ft she saw no reason 
to stop, but at 15,800 she finally called 
a halt. Although Little Nick got only 
small gas production from the drilling, 
they got a lot of information 

Jessie had a lot to learn and did. Now 
her eyes sparkle as she tells some of her 
stories of the oil industry 


good friends and 


Could 


below 


D & D Awards 


Encouraging a high level of atten- 
dance, good communications through 
the medium of club bulletins, and 
maintaining a history of achievement, 
the Association of Desk and Derrick 
Clubs of North America held the 
third series of contests during the 
Sixth Annual Convention 

Mrs. Edna Hurry, New York City, 
contest coordinator, announced the 
attendance contest winners; Member- 
ship of 1 to 50 members, Great Falls, 
Montana; 51 to 100 members, Bartles 
ville, Oklahoma; 101 and over, Dallas 

Mrs. Nora Cunningham, Duncan, 
Oklahoma, bulletin contest chairman, 
presented certificates of awards to 

Best all around bulletin: First, Mrs 
Louise I. Brown, editor “The Pro- 
ducer,’ Ardmore, Oklahoma, and run 
ner-up, Betty Sampson and Betty Jean 
Miller, editors “The Gusher,” San 
Antonio, Texas 

Best art: First, Mrs. Pat Tankersley, 
staff artist for “Black Magic,” Duncan, 
and runner-up, Miss Sampson. 

News Reporting: First, Mrs. Mary 
Jo Rustamier, for story from combined 
reports of Midland, Texas, club mem 
bers Ervie Hays, Loreitta Hall, Reba 
Hawthorne, Lulu Belle Klingler, Doro- 
thy Herzer, and Ila Tusbury; runner- 
up, Maurine K. McLaughlin, Duncan 

Best editorial: First, Lucille McKin- 
ney, Jackson, Mississippi, and runner- 
up, Mrs. LaVerne Montgomery, Lub- 
bock, Texas. 

Best Feature Story: 
Nora Cunningham, Duncan, and run- 
ner-up, Mrs. Virginia Dupies, Dallas 

Miss Fae Matson, Fort Worth, scrap- 
book committee chairman, awarded 
certificates to: First, Houston, Texas, 
Jerry Benge is historian. Second, New 
York, Editor is Dorothy Sammis 


First, Mrs 
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Make room for oilmen on the Limited. Our seagoing geologist doesn’t 
usually travel with his coral samples. But they’re clues in the search for oii, and he’s making 


the point that oilmen help railroads carry people and freight from here to almost anywhere. 


The latest count tallied 440 million passengers and 2.5 billion tons of freight in one year. So 


if your seat mate on the train doesn’t know the facts and talks against the oil industry, ,qm 
; , ; RELL 
tell him you’re an oilman and proud of it. And tell him why. SHELL OIL COMPANY nee) 
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*industry 
°° People 
News 


West Coast unit streamlined. Streamlining 
of its far west operations has been effected 
by Johnston Testers, Inc. in the move to a 
new structure in Long Beach, California. 
This is now the headquarters for Johnston's 
western area and Los Angeles basin district 
which were moved from Los Angeles. Head- 
ing the western area as manager is R. H 
Stainer. 


Bendix Expands 
Computer Plant 


The Computer division of Bendix Avia 
tion Corporation has announced an ex- 
pansion program that doubles the size of 
its manufacturing facilities in Los An 
geles. The expansion will enable the firm 
to increase production of their general 
purpose computer by over 100 machines 
annually. 


The 


Trade 


PARADE 


= 


GREEK MINE NOW PROCESSING 


barite. Another goal is about to be 
achieved in Dresser Industries’ plan for 
serving the world-wide petroleum indus- 
try, according to J. B. O'Connor, Dresser 
president. On the ancient Greek island 
of Mykonos, O’Connor will attend the 
formal opening of a modern mill for 
processing high-degree barite which is 
being mined on the island. Magcobar 
(Magnet Cove Barium Corporation, Hous- 
ton, Texas), one of the Dresser Industries, 
will process the barite into Magcobar 
drilling mud for use by oil drillers in 
the Middle East, Europe, North Africa, 
and elsewhere throughout the world 


CONSTRUCTION IS EXPECTED TO 
Start on the expansion of the Magnet Cove 
Barium Corporation office and labora 
tory building at 3133 Buffalo Speedway, 
Houston, Floyd A. Enz, vice president 
and secretary-treasurer has announced 
The construction contract will be put up 
for bids this month. Target date for com 
pletion of the expansion is one year after 
construction begins. The proposed expan 
sion will add 33,500 sq ft to the Magcobar 
facility and more than double the build- 
ing’s present 29,000 sq ft. Another 4000 
sq ft will be added to an adjacent garage 
building 


@ CORROSION RESISTANT LINE 
®20 Ounce BRASS PLUMB BOB 


©50% HEAVIER LINE 


OUFKIN 


“ATLAS" CHROME CLAD 
OiL GAGGING 


TAPE 


Atlas lines are 50% heavier than standard 
solid brass 
plumb bob penetrates heavy oils. Easy to read. 
Bold black markings contrast with exclusive 
“glore-fréee” Chrome Clad surface — oil level 


weight steel tapes. Full 20-ounce 


BUY [UEKIN 


TAPES + RULES 
PRECISION TOOLS 


FROM YOUR 
SUPPLY HOUSE 


shows clearly. Multiple platings prevent rust and 


corrosion. Wipes clean. Lines are replaceable. 


Lengths from 18 to 100 feet. 


2 a 
“TER measure (with LE 


THE LUFKIN 
RULE COMPANY 
SAGINAW, MICH, 

New York City 
Barrie, Ontario 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVI 


SUCCESSFUL COMMERCIAL EX.- 
trusion of tubing made of molybdenum 
a metal particularly suited for nuclear 
power plants, jet engines, rockets and 
missiles, was announced by Wolverine 
Tube, division of Calumet & Hecla, Inc 
rhe new extrusion process was developed 
by Wolverine Tube engineers in coopera 
tion with Climax Molybdenum Company 
which supplied the molybdenum billets as 
well as basic data on the metal’s char 
acteristics. In the past, the high strength 
of the material at extrusion temperatures 
had been a barrier to successful extrusion 
Molybdenum, which is stronger than any 
other known metallic material at tempera 
tures in excess of 1700 F, also resists cor 
rosion by liquid metals. Dimensions of the 
tubing are: Less than | in. OD; approxi 
mately 0.1 wall thickness; and 3-6 ft ir 
length. Tensile strength is 70,000-100,000 
psi and yield strength is 60,000-90,000 psi 


Largest Tulsa shipment. One of the largest 
single pieces of equipment ever to be shipped 
from Tulsa left by rail from McNamar Boiler 
and Tank Company. Three special triple 
truck and 2 standard double truck flat cars 
were required to ship the rich oil demethan- 
izer to Union and Exploration Company's 
Unatex gasoline plant, located near Eunice 
Louisiana. The huge vessel, 162 ft long by 9 
ft in diameter and weighing 250,000 Ib, was 
fabricated by McNamar here for the Fluor 
Corporation, Limited, contractors for the 
new Union plant 


OPERATION DATA, FEATURING 
Consolidated Electronics Corporation's 
mobile instrument exhibit, is again bring 
ing the latest developments in electronic 
instrumentation to the doorsteps of major 
industrial plants and airplane installations 
The exhibit, housed in a colorful, 17-ton 
truck-trailer, left Pasadena this week and 
will cover more than 30,000 miles before 
returning home sometime in February 
1958. Working demonstrations of CEC's 
newest instruments will be given engineers 
and technicians in almost every section of 
the country and in Ottawa and Montreal, 
Canada. In addition, the CEC products 
will be exhibited at 2 major trade shows 
During the past 3 years, the mobile unit 
has traveled 90,000 miles, showing Con 
solidated’s products to more than 25,000 
customers and prospective customers 
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...a three-way 
saving in your 
piping dollars 


When you specify TUBE-TURN®* products, 
you are sure of getting the exact fittings for 
your job because the Tube Turns’ line is the 
world’s most complete ... you save engineer- 
ing time. Your welders can work faster 
because fittings are completely identified and 
perfectly uniform ... you save construction 
time. You can buy all your fittings with one 
order from your nearby Tube Turns’ Distrib- 
utor... you save purchasing time. Are you 
getting these savings in piping costs? 
**TUBE-TURN” and “tt” Reg. U. S. Pat. Of. 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 


, ‘a oo * A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


. 


instatiation of al 


nandiing am DISTRICT OFFICES: New York * Philodelphic * Pittsburgh * 


Chicogo * Detroit * Atlanta * New Orleons * Houston * 
Midland * Dallos * Tulsa * Konsas City * Denver * Los Angeles 
* Son Francisco * Seottle. IN CANADA: Tube Turns of Conode 
ltd., Ridgetown, Ontario * Toronto, Ontorio * Edmonton 
Alberta * Montreol, Quebec. 


OTHER APPLICATIONS SHOWN ON RE\ 





You save manhours with the line of 


12,000 TUBE-TURN products 





LIQUID SUGAR. Part of welded aluminum piping system for proc- “A-POWER.” These TUBE-TURN Aluminum Elbows are for nuclear 
essing of liquid sugar. When you specify TUBE-TURN* products, swimming pool reactor water-coolant lines. Tube Turns’ experienced 


you can count on getting the right type, size, schedule and material engineering service helps you solve piping problems of all kinds. 
for every piping service. Saves engineering manhours, Contact your nearby Tube Turns’ Distributor or District Office. 
& k & ) ) 


rr a eel een | 














7 | 
OLEIC ACID. These welded aluminum lines for oleic acid REFINERY CATALYST is handled by PURE WATER. Passive aluminum 
storage show how this strong but lightweight construc- this aluminum piping, equipped with piping guards against contamina- 
tion can be utilized for corrosive service. Your nearby TUBE-TURN welding fittings and tion in this water purification 
Tube Turns’ Distributor can give you complete-line service flanges. Uniformity of TUBE-TURN plant. You can buy a// your fittings 


promptly ...to help you save purchasing time. products saves construction manhours with one order when you specify 
TUBE-TURN products 


Available from your 
nearby 
TUBE TURNS' 


eJ 


**TunBe-TURN” and “tt* 
Reg. U.S. Pat. Off 


Distributor 


TUBE TURNS, Dept. K-7 


224 East Broadway, Louisville 1, Kentucky v as a FE t uU <a he © 


Please send free copy of new catalog on Aluminum Fittings 


and Flanges. LOUISVILLE 1, KENTUCKY 


Company Name A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


Company Address DISTRICT OFFICES: New York * Philadelphia * Pittsburgh 
Chicago * Detroit * Atlanta * New Orleans * Houston 
. Midland © Dallas * Tulsa * Kansas City * Denver * Los Angeles 
City Zone State * San Francisco * Seattle. IN CANADA: Tube Turns of Canada 
ltd., Ridgetown, Ontario * Toronto, Ontario * Edmonton, 
Your Name Alberta * Montreal, Quebec. 


Position 





TO THOSE WHO DREAM 
THE DREAMS THAT KEEP 


AMERICA GREAT... 





(Oj) if-t- met) a 'slet- mm Bl -leollet-ti-t- Mi t-mmn (-)'4-1-} a 4-1-1 -)- Leela ie Me-lelele-lielsl-t— 


Cities Service believes it is altogether fitting 
that its splendid new research laboratories at 


Cranbury, New Jersey were dedicated to those 
who will use them so wisely and well 

Often unsung, sometimes unappreciated, 
the men of science in the industrial labora- 
tories of the country are a national resource 
beyond the command of money. 

They kindle the fires of imagination and 
keep them burning. They spark the constant 
development of new products and the con 
tinual improvement of established ones. Be 
cause of their dedication to the new and bet 
ter, management can build, salesmen can sell, 
every business can grow in usefulness, and 
the public benefits 














(Ts ene eS 
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Joining four other great Cities Ser 
oratories, these newest facilities will pl 
the most advanced ¢ quipment for res¢ 
petroleum and allied fi lds. Included is a1 
ern nuclear section for long-range res« 
the field of process development f 
lubricants—the heart of which is the 
concentration of irradiated cobalt ever 
supplied by the Atomic Energy Com: 
Brookhaven National Laboratory 

Cities Service is proud indeed, of its 
ern new laboratories and their ad) 
equipment but takes far greater prid 
the men who will man them. It’s their ded 
tion and skill that spark our growth and 


service for today and for tomorrow 
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Get the latest! 


A COMPLETELY NEW 
“PACKAGED” GENERATOR 


AMP -PAK 


AMP-PAK Generator shown is rated at 187 kva 
1200 rpm, 240/480 volts. AMP-PAK is available in 
ratings of 75 thru 187 kva at 1800 rpm and 62 

thru 187 kva at 1200 rpm. Three phase, 80% PF, 60 
cycles, 50C rise, and 120/208, 240 and 480 volts 


No exciter...No moving parts 
in the voltage regulator 


AMP-PAK is a compact, revolving 
field a-c generator with built-in, static 
excitation system; static voltage regu- 
lator; and basic metering and controls 
conveniently grouped. AMP-PAK is 
a portable unit, factory assembled, 
internally connected, and tested 


No rotating exciter to maintain. D-C ex 
citation is provided by a heavy duty, long- 
life, static rectifier. 


No tubes, relays, vibrators to service. 
Voltage is regulated by a static, E-M- 
developed sensing circuit and “magical” 
magnetic amplifiers. 


Holds voltage “rock-steady” so your mo- 
tors, lights, and electronic equipment will 
work better. The static regulator provides 
+2% regulation. 


Starts big motors. A special, built-in volt 
age booster transformer stands by to rein 
force line voltage when heavy loads are 
suddenly applied. 

Easy to install. Needs no switchboard. Just 
connect load to AMP-PAK thru a suitable 
line switch. 

Simple to operate. Has no belts, no 
“tricky” commutator, no adjustments 
anyone can operate AMP-PAK 

See your nearest E-M Sales Engineer an 
write the factory for publication PRD-236 


ELECTRIC MACHINERY MFG. COMPANY 
mi li 13, Mi + 





P 
Largest manufacturer of “Packaged” Generators 


2100-TPA-2154 
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FOR FURTHER 
ADVERTISED PRODUCTS 


Trade Parade 


VENEZUELAN FACILITIES EX- 
panded. The office and warehouse of the 
western division of Oilfield Sales and 
Service, S.A. located in Urbanizacion 
Sucre front of Plaza in Maracaibo, Vene 
zuela, has recently been enlarged and re 
modeled. To accommodate the increased 
activity on the eastern side of Lake Mar 
acaibo, a new warehouse has also been 
completed in Tia Juana. Operations of the 
western division are under the direction of 
Jerome C. Kearby 





PERFORATING GUNS ATLAS COR- 
poration has opened new stations at 
Shreveport, La.; Buras, La.; Magnolia 
Arkansas; Farmington, N. M.; Crane, 
Texas and Laurel, Mississippi. Men in 
charge include Lee Buel at Buras, J. I 
Crouch at Magnolia, J. S. Rhodes at 
Farmington, W. E. McCarroll at Crane 
and J. H. Rodgers at the Laurel station 


ALLIS CHALMERS MANUFACTUR- 
ing Company has broken ground for a 
new $3,250,000 engineering and research 
laboratory at Harvey, Illinois. It will pro 
vide central engineering, engine and ma 
terial handling development, and enginc 
test facilities 


MILTON ROY COMPANY, MANU- 
facturing engineers of Philadelphia, an 
nounces the purchase of Anders-Lykens 
Company of Lykens, Pennsylvania, manu 
facturers of instrument air dryers and 
gas dehydrators. This merger will provide 
the Anders Division with the necessary 
backing to realize its growth potential 
more quickly. At the same time, it 
broadens Milton Roy’s product lines for 
instrumentation and control systems for 
the chemical processing industries 


AN ANALYTICAL AND CONTROI 
Instrument Division has been established 
by Consolidated Electrodynamics Corpo 
ration. Products will include CEC’s estab 
lished line of mass spectrometers, chro 
matographs, moisture monitors, and other 
inalytical, control, and process-monitor 
ing equipment. The unit, to be housed in 
the company’s main plant facilities in 
Pasadena, brings to eight the number of 
divisions operated by CEC in Southert 
California. Consolidated also has a high 
vacuum division in Rochester, N. ¥ 


FLEXONICS CORPORATION, WILI 
build a new plant on a 10-acre site at 
Santa Ana, California. The plans to ex 
tend the firm’s manufacturing facilities to 
the West Coast have been announced by 
John F. P. Farrar, president. Construction 
is expected to begin shortly on an initial 
building of 25,000 sq ft. The Santa Ana 
division, now being formed, is the firm's 
second major expansion move in the past 
6 months. The company has 6 factories 
and 2 assembly plants in the United States, 
besides a Canadian subsidiary, Flexonics 
Corporation of Canada, Ltd iS field 
offices in principal U.S. cities and agents in 
30 foreign countries from the network 
of a world-wide distributing system 


SARGENT ENGINEERING CORPO- 
ration announces the expansion of thei 
manufacturing facilities. New expansion 
will add substantially to the production 
facilities for conventional and hydraulic 
deep well pumping systems 


RIVES, DYKE AND COMPANY OF 
Houston has been appointed advertising 
agency for the Petroleum Equipment 
Suppliers Association 


FACED MECHANICAL SEALS 
RESIST WEAR AND CORROSION 


SARE Pa 





*55 FACING MATERIAL 





A new and superior facing material is now 


THIS BULLETIN 
TELLS THE STORY 


available on the engineered mechanical DURA SEAL 


#55 faced seal rings are long-wearing, operate at ex 


For further de 
tails write today for 
a copy of Bulletin 
No. 469 PE 

+ 
*ROKIDE Process 
Coating developed 


by the Norton Co 
of Worcester, Mass 


KALAMAZOO 


INFORMATION ON 
SEE READER SERV 


tremely high or low temperatures, and present highest 
resistance to wear and corrosion. #55 Facing Material 
combines the low-friction benefits of ceramic materials 


with the strength and resistance of alloyed steels 


2 CORPORATION } 


MICHIGAN 
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THE CASE OF -AND SPEAKING OF SPRING, IM GOING 


TO NEED SOME SERVICE WORK ON MY 
THE OWNER WHO MACHINES TO BE SURE THEYRE READY. 
THOUGHT AHEAD i 
NOWS THE 


@ ART, THIS CAT'CARE SCHOOL SHOULD , _Y TIME To 
PAY OFF WHEN WE START ROLLING ; THINK alt 
NEXT SPRING ! , 3» fal | THAT, TOM! 





| 
i 

















o OO 

SUPPOSE WE MAKE UP ——{ SWELL! LETS START WITH MY 

A SCHEDULE FOR WINTER D6 ON MONDAY. WE'LL BRING IN 

SERVICING OF YOUR EQuIP- THE OTHER EQUIPMENT ON A 

MENT. THAT WAY WE'LL GET SCHEDULE AFTER THAT. 

THE MACHINES BACK ON THE 

JOB FASTER-MAKING MONEY 
FOR YOU. 

















Ay 
\ CATERPILLAR 























CATERPILLAR’ 


of pe Meqetered Trademart, of Caterpme: |) » 


MONDAY'S FINE! 
NOW, LETS MAKE 
A LIST OF JUST 
WHAT NEEDS 
TO BE DONE... 





SCHEDULE 
\ YOUR WINTER 
(SERVICE NEEDS 
FOR You ! 
“ 
aes Co., Peoria, Ilinois, U.S.A 








. -~ 
Caterpillar Tra 
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Trade Parade 








Jess D. McClendon has been appointed 
Pp a oO PLE division sales manager, with headquarters 
at Torrance, for National Supply Co 


Farrel-Birmingham Company, Inc. has ap 
pointed Philip H. Dreissigacker sales man 
ager in charge of sales and engineering 





Board of directors of The Diamond Chain 
Company, Inc., elected G. E. Schloot 


. president. C, A. Turner, assistant person 
nel manager will succeed Schloot as per 
N sonnel director. William VY. Covert, chief 
* engineer and Benjamin K. Sollars, factory 
\ } manager, were elected to the board 


S. A. Garee Jess D. McClendon Lyman D. Warner has been named man 
ager of subsidiaries of Dresser Manufac 


Samuel A. Garee has been appointed turing Division. The subsidiaries group 
manager of operations for The Gas Ma- includes Dresser Mfg. Ltd. of Toronto, 
chinery Company, Cleveland. He formerly Dresser England, and the Special Prod 
was with Gas Atmospheres, Inc. ucts Department of Dresser Mfg. Div 


ne spain anes 


Over One Million Feet of. 


KRALOY 


HIGH-IMPACT 


PVC PIPE 


in oil-country use today 


This proves that there is no substitute for 
Kraloy experience 

KRALOY is the most experienced manufac 
turer of PVC plastic pipe for the petroleum 
industry. The first polyvinyl chloride lead line 
installed in this country—at Great Bend, Kansas 
—was Kraloy Pipe. Kraloy High-impact PVC 
today is preferred by production men for main 
tenance-free service in lead lines and disposal 
systems. Kraloy customers use Kraloy High 
impact PVC pipe for lead lines, gas lines, and 
salt water lines because Kraloy normally elimi 
nates (1) sulphur corrosion due to sour crude 
(2) paraffin buildup, (3) corrosion and scale 
(4) trouble from soil electrolysis 


YOU Benefit From KRALOY’'S Quality Control! 
To insure quality control, random samples of 
Kraloy Plastic Pipe are tested daily in Kraloy's 
own laboratory for burst pressure, impact resist 
ance, and tensile strength under standard ASTM 
specifications 


Kraloy Pipe is Sold Only Through 
Qualified Supply Stores 
Warehouse stocks and sales representatives: 
Great Bend, Kansas: 


Robinson Oilfield Specialties Co 
616 Main St 


Tulsa, Oklahoma: 
The Becker Sales Company. 
2837 Sands Spring Rd 


For case histories of actual Kraloy instali- 
ations, cost comparison tables between Kraloy 
and other pipe, plus detailed instructions and 
specifications for all field uses, write to 


KRALOY plastic pipe co., inc. 


4720 East Washington Boulevard, Los Angeles, Calif 
Subsidiary of the Seamless Rubber Co., a Rexall Drug Co. Subsidiary 


Lawrence A. Huff has been appointed 
general manager of Charles Wheatley 
Company, Tulsa. Huff has served for 8 
years with the Wheatley firm, most re 
cently as head of the purchasing depart 
ment, which duties he will continue to 
hold 


L. A. Huff R. E. Barnett 


Marsh Instrument Company and affili 
ates announce the appointment of Rob- 
ert E. Barnett to the position of sales 
manager. Barnett joined the Marsh sales 
staff in 1941 


Pittsburgh Coke & Chemical Company 
has promoted two executives to head ac 
tivities of Protective Coatings Division 
Norman T. Shideler was elected president 
of Insul-Mastic, Inc., a newly acquired 
subsidiary, and Arthur E,. Gray was named 
to succeed Shideler as the division's gen 
eral manager 


Paul R. Soule, Jr., has been appointed 
vice president in charge of sales for Tex 
oma Supply Co. Soule has for the past § 
years been assistant sales manager for the 
chemical division of John Deere, follow 
ing 7 years of experience in manufactur 
ing and engineering 


P.R. Soule, Jr C. lL. Ward 


Charles L. Ward, an engineer with exten 
sive experience in the field of diesel en 
gines has been named assistant to the 
general manager for Stewart & Stevenson 
He will be located in Houston 


Parkersburg Rig and Reel Company has 
opened new branches at Liberal, Kansas 
with J. W. Bower as branch manager and 
at Farmington, New Mexico, under the 
managership of W. H. Clayton. 


\ ‘ 
Blaine Johnston W. B. Jennings 
Engineered Oil Tools, Inc., a new com 
pany formed this year to manufacture and 
market Johnston Hydraulic Pumping 
Units, names Blaine Johnston general 
manager and W. B. Jennings as central 
division manager 
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Madden T. Works is new manager of 
operations of the Turbodrill Division, 
Dresser Industries. In this position, Works 
will be in charge of development engi 
neering, the manufacturing department, 
and the field service department of the 
new Dresser division. He was president of 
Pioneer Specialties, Inc., of Houston, a 
manufacturer of oilfield equipment 


Madden T. Works R.H. Engstrom 

Ralph H. Engstrom has been named assist 
ant vice president in charge of sales for 
the RegO Division of the Bastian-Blessing 
Company of Chicago. The office of assist 


nt vice president has been newly created 


Four personnel changes in the export 
division of The National Supply Com 
pany have been announced. Charles T. 
Reichert has been appointed manager of 
the London office. He replaces R. B. 
Rogers who has retired. Howard C. Tait 
has been appointed area manager for 
Venezuela, Mexico, and Alaska. Galen 
L. Lindner has been appointed export di 
vision engineer, replacing Tait. James M. 
Davies has been appointed district man- 
iger for Eastern Venezuela with head 


quarters at Anaco 


Trade Parade 


E. C. Zografos has been appointed man- 
ager of advertising and sales promotion 
for Baash-Ross Tool Company, Houston 
R. C. “Bob” Brenner has been made Gulf 
Coast area sales manager 





Appointment of Robert F. Gibson as 
manager and E, Ray Hester as assistant 
manager of the installation and service 
department is announced by Engine Di 
vision, Nordberg Manufacturing Com 
pany 


R. F. Gibson E.R. Hester 


Edward L. Carlson, advertising manage! 
of Oakite Products, Inc., has been placed 
in overall charge of the company’s infor 
mational efforts in the industrial cleaning 
and metal finishing fields 


New store managers for Mid-Continent 
Supply Co. are J. D. Gilmer, Great Bend 
Kansas, F. C. Stickney, Eunice, New Mex- 
ico and A. M. Thompson at Laurel, Mis 
Sissippi 

William Becker has been appointed dis 
trict manager of the newly formed Na 
tional Sales Company, California subsidi 
ary of National Tank Company 

A. R. Patton has been appointed Eastern 
Venezuela district sales manager for Se 
curity Engineering Division 


Let it pound away! 


It’s a Kennametal Ball and 
Seat, and will stay on the job 
from 3 to 5 times longer than 


“special alloys’’ and give 20 
times the service of steel. Even 
under the most severe condi- 
tions, balls and seats of Kenna- 
metal* or Kentanium® stay 
down longer, cut well down- 
time, keep production high. 
Here’s your answer to: 

Fivid cutting Ball pounding 

Weor Ball-on-seat shock 

Corrosion Electrolytic action 


Two grades are available. 
Kennametal grade KH is sug- 
gested for use under high abra- 
sive cutting conditions. Ken- 
tanium, one-third lighter than 
steel, is recommended for use in 
applications where cage wear, 
corrosive sand, sulfide fluids, 
and seat impact are severe. 

Ask your regular pump serv- 
ice man, or write KENNAMETAL 
Inc., Dept. PE, Latrobe, Pa. 
*'Trademarks of a series of hard carbide 


alloys of tungsten, tungsten - titanium 
and tantalum 068 


ETAL 
Progress 


iw OusTRY AWN 


KENNAM 
. - Perlaars in 
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which 
of these quality 
COMPONENTS 


do you need? 


Pictured above are a few of the 
many types of keys, relays, jacks, 
plugs, and other components which 
Kellogg supplies to industry. 60 Years of 
experience stands behind the reliability 
of these important ports. Write today 
for your Kellogg industrial Catalog 


KELLOGG SWITCHBOARD AND SUPPLY MPAN 
A Division of international Telephone and Telegraph 
Soles Office: Dept. 80-J, 6650 S$ Cicero Ave hicago 38 


KELLOGG SWITCHBOARD AND SUPPLY CO 
A Division of 
international Telephone and Telegraph Corp 
QUALITY COMPONENTS FOR INDUSTRIAL CONTROL 
QUALITY COMMUNICATIONS SYSTEMS 
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Trade Parade 


W. O. Kupper has been elected manager 
of sales projects, a new sales division of 
Jones & Laughlin Supply Division 





Richard H. Perley has been appointed vice 
president and general manager of Hycon 
Aerial Surveys, Inc. 


R. H. Perley J. S$. Wintringham 
John S. Wintringham has been named 
senior research advisor at the Ethyl Cor- 
poration Research Laboratories in Detroit, 
Michigan. He will be responsible for 
technical coordination and liaison with 
the petroleum industry 


Appointment of Robert D. Ridgway as 
manager of sales operations, Consolidated 
Electrodynamics Corporation, has been 
announced 


Byron A. Haney has been appointed 
northwestern sales manager for Bucyrus 
Erie Co 


Franklin Supply Company announced 
the appointment of James E, “Ed” Far- 
rell, as vice president. 


Haskell Wotkyns has been elected execu 
tive vice president of Maloney-Crawford 


John E. Metzenthin, sales engineer for 
Crouse-Hinds Company in Dallas, Texas, 
was elected president of the Petroleum 
Electric Supply Association at the an- 
nual convention at Houston, Texas 


Appointment of Charles E. Martin as gen- 
eral service manager and member of the 
executive committee of the Cummins En- 
gine Company, Inc. of Columbus, In 
diana, has been announced. As general 
service manager, Martin assumes overall 
responsibilities for the service division of 
the company. Paul J. Every has been ap- 
pointed managing director of Cummins 
Engine’s subsidiary in Shotts, Lanark- 
shire, Scotland, and has left to take over 
his new duties. Every had been the Cum 
mins general sales manager at the parent 
plant at Columbus, Indiana, before be 
ing appointed to his new position in 
Scotland 


¥ 


C. E. Martin J. E. Chadwick 

John E. Chadwick, sales manager of 
Koehring Div., Milwaukee, has been 
named vice president and sales manager in 
charge of sales, service and sales promo 


McCullough Tool Company has formed 
a new operating district, called “Four 
Corners District” in the Four Corners 
Area of New Mexico, Colorado, Utah and 
Arizona. Four Corners District is under 
the management of John W. Coulter, 
district manager. Assisting Coulter are 
branch managers R. L. Walker and B. L. 
Martin. 


ri 


J. W. Coulter D. P. Hagaman 


The promotion of D. P. Hagaman to sales 
manager of W. C. Norris, Manufacturer 
Division of Dover Corp. has been an 
nounced. Hagaman has been with the com 
pany for 21 years and since 1956 has held 
the position of assistant sales manager 


Donald Williams, vice president and di 
rector of sales, has been appointed to the 
newly created position of director of cor 
porate relations for The Dow Chemica 
Company 


S. Merle Hardison has been appointed 
district manager in Philadelphia for Tube 
Turns, division of National Cylinder Gas 
Company 


Larkin of Butler has appointed Tom Tobin 
to its sales force to represent Larkin and 


Company, Inc., in Eastern areas 


j ‘ 
© ARMSTRONG BROS. 
Better PIPE. TOOLS 


Tank and Manufacturing Co tion 


TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below . . . a natural gas field meter This light (26 lb.) 
run. Re compactPortablePower 
= Pipe Threader, goes to 
the job—is operated 
Cc with a 44” portable 
electric drill. 1 set of 
High Speed Steel 
Chasers do all sizes— 
just move indicator to 
1”, 1144", 1%", or 2” 
——- Clamp on 
pipe and apply drill to 
drive square. The rest 
is automatic. Operating 
on anti-friction bear- 
ings with automatic 
lead, it's a fast, easy 
way to get smooth, 
accurate threads. 


Write for Catalog 








Auto-Lite Model “1000” Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading. 
Priced as low as $49.50. Manufactured to cus- 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INDUSTRIAL THERMOMETER DIVISION 
TOLEDO 1, OHIO 
NEW YORK * CHICAGO * SARNIA, ONTARIO 


FOR FURTHER INFORMATION ON 
D PRODUCTS. SEE READER SERV 
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Here’s how you can get 


MORE EFFICIENT 
Oll RECOVERY 
from your 
flooding 


operations: 





Typical INFILCO flooding 
woter treatment plant in 
vudes: Forced Droft Aera 

to ACCELATOR 

ng Plants; Chem 

ers ond INFILC 
Filter Plant 


INSIST upon these 
standards for your 
flooding medium 


1. Chemical stability 


2. Oil content zero 
3. tron content 0.2 ports per million 
4. Turbidity 1 part per million 


Most operators agree that these 
standards for the flooding medium 
(water, produced brine, or both) 
are necessary to minimize clogging 
of the input formation. INFILCO 
complete treating plants, which in 
clude the highly efficient ACCELA- 
TOR® Stabilizer, provide water 
within the specified limits. Closed 
systems, or other types of partial 
treatment, seldom meet these exact- 
ing requirements 


Existing INFILCO installations are 
treating over 500,000 barrels per day 
with three-way economy: lower first 
cost, lowest maintenance and low, 
low chemical costs. INFILCO en- 
gineers have over 30 years experi 
ence in designing complete flooding 
water treatment plants. Be sure you 
are getting maximum oil recovery 
by consulting your nearby INFIL- 
CO engineer. If you prefer, write for 
complete information 


'HE ONE COMPANY 
offering equipment fc 
ALL types of wote 


2nd waste treatmen' 


INFILE 


6 
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Trade Parade 


R. J. Keller has been named chief engi 
neer of the A. O. Smith Corporation's 
welding products division, which manu- 
factures electrodes, welding equipment 
and direct current power sources 





C, W. Mohr is manager of the indus- 
trial sales department of Gustin-Bacon 
Manufacturing Company 


William J. Burke has been appointed 
director of sales for the Texas-U.S. Chem 
ical Company 


P. T. Francis has been named sales 
manager of Quelcor, Inc., Chester, Penn 
sylvania. Francis will coordinate the estab 
lishment of commercial applicators and 
the installation of Quelcor In-Plant Sys 
tems in addition to heading the sales of 
the company’s PVC products 


James Beré has been named president 
of Axelson Manufacturing Company 
Axelson, located in Los Angeles, Cali 
fornia, is a division of U.S. Industries 
Inc 


James J. Barrett has been appointed man 
ager of extrusion sales for The Babcock 
& Wilcox Company's tubular products 
division. In the newly created position 
Barrett will direct the sales of hollow and 
solid extrusions 


Baker Oil Tools, Inc., appointed Ing. 
Hans Szepanek, of Celle. Germany, as 
technical representative for West Ger 
many and Austria. He will also act in a 
similar capacity in such other European 
countries as time and = circumstances 
permit 


Here’s the spark plug 


© GUARK 


ENGINES 


NEW TRIPLE ~ 
IGNITORS 


Clark is now factory 

installing STITT new 

Triple ignitor Spark 

Plugs in Turbo Charged \ 

engines Bring your 

Clark engines up to date 

repower them with STITTS which give you 
longer life, cut downtime, increase mag- 
neto life. STITTS are also factory equip- 
ment in Waukesha, Cooper-Bessemer, 
Worthington, other leading engines 


Write today for FREE pock- 
et booklet giving recom 
mended plugs for all 
engines—you can get bet- 
ter plug performance 


STITT IGNITION CQ. 
COLUMBUS 1, OHIO 


TITT MAKE HEAVY DUTY 


TRIAL TYPE PLUGS 
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every tracing’s a top tracing in a 


Hlamiltorn. 
Shallow Drawer Unit 


This remarkable, ten drawer 
file safely stores 1000 tracings 
yet any one of them is instantly 


available 
There's a patented tracing 
lifter in each file drawer. Just 
raise the lifter, 


locate the desired drawing 


and fold back all the sheets 


above it SS 

tracing you want is nou 
easy to slip out 

and replace 


danger of wrinkling or tearing 
Here's a fast and safe way t 
handle your valuable active 
tracings—and only Hamilto: 


Shallow Drawer Units have it! 


Slamilton. 
DRAFTING EQUIPMENT 
i~/ LTON MANUFACTURIN 


RIVERS, Wis NSIN 





VALVES and SEATS! 


For all reciprocating pumps, regardless of size, 
age, or model .. . in Bronze and Stainless Steel to 
meet every need, providing long service at pressures 
up to 1,500 P. S. |. and temperatures up to 300 F 
Special sizes on request. 

a Nylon Plate — Insures long life in all fluids, 

except Phenol, Formic Acid or Concentrated 
Mineral Acids. 

@ Cone Type Spring — Fully corrosion resist- 
ant; cone construction lengthens life of 
spring, eliminates coil wear. 

@ Double Seating Area—Seating on shoulder 
and outer rim provides greater seating 
area and less deformation area. 

@ Reversible Valve Plate — Offers a bonus 
of double valve life. 

@ Quick Change — Keeper and retainer 
design provides quick change of spring or 
valve without use of any tools. 


nd for YOUR Copy . . . TODAY! 
(Complete with Price Lists) 


2734 S. HIGH STREET 
OKLAHOMA CITY, 
OKLAHOMA 


FURTHER INFORMATION ON 


ICTS. SEE READER SER t Ar 


1,000 air 
. three fine restaurants . 


.. HOME 


Heart of Houston location . . 
conditioned rooms. . 
rates from $5 single and $8 double . 
OF THE FAMOUS PETROLEUM CLUB. 


thoro’s 2 bottor w Hy 
to got it done / 


Tate Process applies cement 
mortar lining to the interior 
of 4” to 16” lines quickly 
and economically . . . while 
the lines stay “in place” 
Permanently restores full 
flow coefficients. Reduces 
pumping and maintenance 
costs. Protects against 
corrosion, contamination. 


Write for full information 
TODAY! 


Liner compresses cement 
mortar onto interior 


Gives smooth, continuous, water 
proof lining of correct thickness 


* Tate and Centriline “in Place” 
interior Cement Mortar Lining + “in 
Plant” and ‘“Raithead" Centrifugal 
Spinning of Cement Mortar or Coal Tar 
Linings — Somastic® Exterior Coating 

* Pipe Wrapping + Reclamation: 
Removal of Old Wrapping, Straightening, 
ing, Beveling, Testing 


2414 East 223 St. (P.O. Box 457) 
Wilmington, California 
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BEAIRD-INGERSOLL-RAND Packaged Compressor Plant 


REEF FIELE 
tat eau 
packaged 

trols. Other 


Boost Gas... 
PACKAGED 
COMPRESSORS 


HANDLE 278 
SPRAYBERRY WELLS 


PACKAGED 
COMPRESSOR PLANTS 


LOWEST COST PER HORSEPOWER INSTALLED 





v 








Reef Fields Gasoline Cor 


station to boost s« parat 


} 
gasoline plant sixteen 
Good Canyon Reet 


Picking up 

three stag 

_ ' : 

2°78 wells ar tied into 


18,000 MCF per day. Of this capacity 


added are handling 12,000 M( bk p 


} } } 
i compressors were selected 


ressOr requirements canno 
Sprayberry field is fully developed. A 
have a relatively short life. As 
be moved one at a time with 
The remaining units can be kept 


the field is depleted 


ai 
Let us give you all the 
] 


Be aird Inge rsoll Rand 


THE J.B. BEAIRD COMPANY, INC. 


Shreveport, Louisiana 


SHREVEPORT, LOUISIANA 
Midland, Tex e New Or 
Los Angeles, California 





Now...at “%o the cost...a better 


ANTI-STALLING ADDITIVE 





..» proved by over 25 billion miles of stall-free driving! 


GULF AGENT 178 provides economic, 


ffective anti-stalling performance in 


motor gasolines. At the same time, it affords corrosion protection at no extra cost. 


Look at what GULF AGENT 178 offers you: 


PROVED PERFORMANCE-GULF 
AGENT 178—long recognized as an out- 
standing corrosion inhibitor for all types of 
petroleum products—is now used by major 
refiners in modern volatile motor gasolines to 
eliminate stalling caused by carburetor icing 
. .. and its effectiveness for this use has been 
proved in service by over 25 billion miles of 
stall-free driving. 

LOW COST—Small concentrations—15 to 25 
pounds per thousand barrels—give anti-stalling 
protection at as low as 1/10 the cost of com- 
monly used de-icing additives. 


EASE OF USE—GULF AGENT 178 is 
readily soluble in all petroleum products— 
can be easily blended at temperatures ranging 
from minus 30 to plus 140° F. Also, it is 
insoluble in water and can be handled in con- 
ventional gasoline transfer systems with no 
danger of loss from water leaching. 
MINIMUM STORAGE—The small concen- 
trations required eliminate need for expensive 
additive storage. 

EXTRA BENEFITS—Rust protection it pro- 
vides lengthens life of distribution and storage 
facilities from refinery to customer. 


Let us demonstrate GULF AGENT 178 in your gasoline! 


Petrochemicals Department 


GULF OIL CORPORATION 


Gulf Building 


Pittsburgh 30, Pennsylvania 


QUALITY CHEMICALS from PETROLEUM . 


E 44 FOR 4ER INFORMATION ON 
- ADVERTISED PROI TS, SEE READER SERV 
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Los Angeles 


downtown, family hotel 


Just a few minutes away from everything— 
public transportation at door. 
Free, heated swimming pool exclusively for quests, 
delightful walled-in garden. Fine food 
moderately priced. Ample Parking. 
Family Plan (children under |4 free 
when occupying same room with parent) 
Detached Bath 
$2 
With Bath 


Some rooms with Television. 


HOTEL FIGUEROA 
Figveroe and Olympic Blvd. Los Angeles IS, Californie 


SBM for smaller engines 


eliminate weight and costs of starting 
batteries and generators 


positive starts regardless of 
Made by the 


Dependability: fast 
temperature. Proven performance 
originators of Air Starting Motors 


Low Cost: compact I-R Air Starting Motors are 
small, powerful, easily installed. Low maintenance 
costs throughout long, trouble-free life 


Three Sizes: 5BM, 9BM and 20BM Air Starting Motors 
meet requirements of complete range of heavy-duty 
internal combustion engines. 


Write for Bulletin 5094D 
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‘CANNON PENS 


assure 
legible 
charts 
..--eliminate 
inking 
problems 
ERI e: » 


Cannon controlled-flow cap ° U 
lary meter pens provide excep 
tional dependability and long 
life with minimum mainte 
nance. Easy to install, these 
precision pens produce accu 
rate chart records of maximum 
legibility and continuously re 
cord up to a full year without 
refilling reservoir 


led 
re 


Easily instal 

as original or 

placement equipment 

all standard recording 

nstruments. Available in 
e sizes and angles 


e Ends Unrecorded Intervals. Unaffected by pulsating 
flows, chart speeds, rapid pen movement. 


® Sealed Ink Supply. Prevents clogging from 
atmospheric contamination 


@ Two-Way Ink Flow. Stainless stee! writing point is 
positioned above ink level in reservoir and ink flows in 
either direction by capillary action—eliminates 
smearing, blurring. 


® Special Pens. Designed and produced to customer 
specifications where special inking problems maxe 
standard pens impractical. 


Write today for information 


AMERICAN 


i 2 oe we Oe . Ee 8h iD. 8 FD, a 


Ka 
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HIGHEST WELL PRESSURE EVER! 


\ 


An interesting account of the 
method of completing the “2 
Elue Roach” will be found in the 
February 11 issue of Oil & Gas 
Journal. Depth of well is 15,461 
ft. Well tested 190 bbl. of con- 
densate and 6,375,000 cu. ft. 
of gas daily. 


GAUGES 


E-46 


WATER REGULATING VALVES 


ADVERTISED PRODUC 


This was oil country drama at its best: bring- 
ing in the ‘‘2 Elue Roach” well in Union Oil 
& Gas Corporation’s spectacular Lake Arthur 
Field at Jefferson Davis Parrish, Louisiana. 
The Marsh Gauge climbed to 11,400 psi; 
later reached 11,600 psi—highest shut-in 
tubing head pressure ever registered by an 
oil well, and by a good margin 

Only a few years ago oil companies were 
refusing to complete wells that threatened 
pressures of even 10,000 psi. But stronger 
casings, and techniques developed by Union 
in dealing with ever higher pressures in the 
Lake Arthur Field, had made ‘‘2 Elue Roach"’ 
a producing reality. 

It took a lot of doing—a lot of programing 
and qualifying of materials—to bring in the 
Roach Well and the new era it foretells. So it 
is not surprising to see a Marsh Gauge at the 
top of the Christmas Tree 








Yes, wherever oil flows Marsh is at the top 
of the list. In the Mastergauge everything 
that can contribute to gauge accuracy and 
dependability has been brought to a higher 
stage of development 

—One-piece leak-proof construction of 
socket, tube and tip by the exclusive 
Marsh “‘Conoweld” process 

—Sturdy ‘“‘Marshalloy”™ case of boiler-plate 
thickness steel; copper clad inside and 
out. 

—Precision movement with unduplicated 
plus features like the “‘coined” sector 
gear. 

—Stainless tubes and sockets available for 
any corrosive service 

—Finally, the famous Marsh “‘Recalibrator 
to keep the gauge always accurate 


Ask for new catalog covering Marsh instruments 


MARSH INSTRUMENT CO. Soles Affilicte of Jos. P. Marsh Corp. Dept. M 


Marsh Instrument and Valve Co. (Canada 


Houston Branch Plant 


Ltd., 8407 103rd St 
1121 Rothwell St., Sect 


Edmonton, Alberto 


15, Houston, Texas 


<P 
“THE STANDARD >) 


~- 


y accuracy” 


TS, SEE READER SERV 
FOR FURTHER INFORMATION ON 


SOLENOID VALVES 
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HEATING SPECIALTIES 


Don't Hedge on Quality 





When You Buy Stee Valveo... 





Maintenance costs can gobble up your savings in a few months! 


= 
7 
~ 
> 
. 
~ 
~ 
» 
= 
~ 
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LUNKENHEIMER QUALITY is no longer a 
luxury—it’s your vitally needed insurance 
against today’s sky-high maintenance ex- 
pense. Labor rates are going still higher . . . 
“downtime’”’ costs are multiplying . . . re- 
pair charges are rocketing up—with no 
relief in sight. Today, it pays to buy the 
best valves you can get, with no hedging on 
quality. Your purchase of Lunkenheimer 
Steel Valves is an investment that pays 


worthwhile dividends in maintenance sav- 
ings .. . year after trouble-free year. The 
Lunkenheimer Company, Box 360, Annex 
Station, Cincinnati 14, Ohio. 


The cost of a LUNKENHEIMER VALVE 
Gets smaller...and smaller. ..and smaller 


with each passing year af dependable service 


A check on the cost of maintaining your 
cast steel valves will prove this point. 


STEEL *BRONZE *IRON *¢PVC 


a eon VCQk NAME IN VALVE'S 
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CATERPILLAR 





PIPELINER WINS THE 
BATTLE OF THE MOJAVE DESERT 


Unexpected rock. High winds. Rivers. Mountains. 


Sand. R. H. Fulton overcame them all with the help 


of its Caterpillar spread. 


NEW CATERPILLAR NO. 572 PIPELAYER, left. teams up with The ne o. 572 has a capacity of 86,000 pounds with a 19-inch 
No. 583 and the MDW 8, lowering in on the Mojave Desert ground clearance and 86-inch track gauge to give stability 








e 


> 
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D9 WITH KELLY RIPPER (left) prerips unexpected rocky soil 


fer ditcher. The Cleveland Ditcher (right) which follows is 


- 
Nan RE put R. H. Fulton & Co. to the test during « 
241-mile natural gas pipeline job across the Mojave 
Desert from Needles to Newhall, Calif 


Rock cropped up unexpectedly. Unseasonable high 
winds held up welding and painting, at times backfilled 
the ditch. Sand made maintenance of a firm ditch diffi- 
cult. There were three river crossings and rugged moun- 
tainous terrain. But Fulton, with the help of its big 
Caterpillar spreads, overcame each obstacle, lowering 
in an average of 5,000 to 6,000 feet a day with a one-day 


high of 16,000 feet 


The 30-inch line is part of a $33.5 million joint ex- 
pansion program of Southern California and Southern 


Counties Gas Companies. It will provide an additional 


997 


227.6 million cubic feet of gas per day 


Here are some of the problems Fulton encountered 


and how they were overcome: 


ROCK 
material from 9 to 24 inches below the surface. By using 
huge Kelly Rippers mounted on the giants of the spread 

CAT* D9 Tractors 
nated. The D9-Kelly Ripper combination preripped the 
rocky soil for the ditcher. 


This occurred in stretches of presumably sandy 


a great deal of shooting was elimi- 


Because of danger of rock damage to pipe in back- 
filling, the entire length is padded on the bottom of the 
ditch and top of the pipe. Two Cat No. 977 Traxcava- 
tors* and a Crosse Ditch Padder side-mounted on a D8 
were used for the padding operation. A D7, working 
with a No. 12 Motor Grader, backfilled 


WIND — Unseasonable high winds backfilled the ditch 
and periodically stopped welding and painting operation. 


CATERPILLAR 








TRACTOR CO., PEORIA, ILLINOIS, U.S.A. 


powered by a dependable Cat The ditcher is 


cutting a depth of 65 inches at abo 28 feet per mit 


But welding crews set a brisk pace in spite of the winds 
Using Caterpillar* Twin Arc-Welders on Athey track 


wagons pulled by a D7, their best day was 16,200 feet 


MOUNTAINOUS TERRAIN—Rugged Kane Springs 
Canyon and the Ord Mountains had to be crossed. A 
D8 and D9 were used to winch a Northwest Backhoe 
over the steep canyon grade. Later, D9s towed stringing 
trucks in and out of the mountainous area 


Altogether, Fulton had almost 70 (¢ aterpillar track- 
type Tractors and Pipelayers at work. In addition there 
were five Twin Arc-Welders, and dependable Caterpillai 
Diesel Engines powered cranes, backhoes and ditchers 


When it comes to the tough jobs, pipeliners know 
there is only one make of equipment designed to produce 
wherever the pipe takes them. That's why the standard 
color in fast-moving spreads throughout the world is 


Caterpillar yellow. 










CAT TWIN ARC-WELDERS, mounted on Atheyv track wagons 
and pulled by a D7, helped make up for time lost due to hig! 


Best day 


winds in the desert 16.200 feet 


*Caterpitiar, Cat and Traxcavator are Registere acemark ate ’ . 








For corrosive 
™ field service... 


AMERICAN® 
Needle Valves 


Tefion-packed, forged steel 
American® Needle Valves 
stand up in the toughest 
meter manifold jobs and 
other corrosive field ser- 
vices without gland leaks. 
Stainless or carbon steel 
precision machined valve 
bodies are specially suited 
for welding. Stainless steel 
centerless-ground valve 
stems are designed so that 
the valve can be repacked 
under pressure. 

Standard valves design 
rated for pressures to 5,000 
psi at 70°F. For pressures 
to 10,000 psi, upon request, 
valves are hydrostatically 





Ae 
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tested and individually in- 
spected. Valves are fur- 
nished with graphite-im- 
pregnated asbestos pack- 
ing for temperatures above 
450°F. 

Angle or straight patterns 
—screwed or union bonnets. 


Consult your American Meter representative for full details. 


AMERICAN 


2 oe we OS : Me 82 tS 7. D. ® 


AMERICAN 


4 


FOR FURTHER INFORMATION ON 
PRODL T EE READER SERV 


Ot 


Hotel PITTSBURGHER 


PITTSBURGH, PA 


ye eee: vs 


4 tg ‘ais 


| Right in the Heart of the Golden Triangle 
h 


: 400 outside rooms _ = — 
: isi and radi 

creen television ' , 

; extra charge every a. 

Air conditioning- Fines 

dining room. 

DIAMOND STREET BELOW GRAN 


ATlantic 1-6970 


Handiest Locations 
ye PITTSBURGH 


tee Co prs Pes, a 
i Ws Cie leaned 


arse 


Hotel Pittsburgher MOTEL 


h Air- 
Greater Pittsburg 
Opps Airport Parkway west 
ed rooms with large- 


extra 

television at m0 
- mol Tile bath. Private phone. 
Restaurant facilities Courtesy ca 


to and from airport. 


AMherst 4-51 52 


i eu. 
| ad ck ck ch th hth h.catth..clh. tlh. tih.tth tithe 


ee 
tk eh th eth eth clk th th lhl... 








f 
or immediote confirmation © 


eteletype Service. F eiclephone ony Knott 


e 
reservations ot no chore 


Hotel—or teletype PG-29 


WHY NOT LET 


ue 
ee your 


= PARAFFIN Problem? 


. BRAKESOL is the sofe, economical way 
to clean up and control paraffin in your production system. By 
using BRAKESOL, you get more production, by reason of having 
unrestricted flow and by avoiding those tank bottoms. 
BRAKESOL is being used all over the world today and is 
accepted as one of the most effective methods of treating and 
controlling the paraffin problem 

BRAKESOL is safe to use and will not horm the skin, and the 
danger of fire hazard hos been greatly minimized 

BRAKESOL is non-corrosive and will not harm production or 
refinery equipment. 


HOLDS PARAFFIN IN SUSPENSION 
from FORMATION to REFINERY 





GOOD SERVICE NEAR YOU 


There's o BRAKESOL Treating Engineer near 
you who can show you the most effective 
methods of application to solve your poro- 
fin problem . . . in one easy operation. 
Contact him TODAY, he'll be glad to help 
you. For additional information, write us 
direct, or contact your local supply store. 





P.O 
Box 
9506 Oklohome City, Okla 


Expert Ostributer The Meotene! Supply Ce. Expert Ovencon 
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Fri sun ER GOVERNOR COMPANY 
MARSHALLTOWN, 1OWA + WOODSTOCK, ONTARIO 














Use Humble’s Thredkote 701 
for maximum tool joint life 


Thredkote 701 is a top-quality thread lubricant containing 60% pure 
metallic zinc. When the tool joint is madeup tight, this zinc is deposited on 
the threads in a thin film. As the string is run, this zinc film effectively guards 
against metal-to-metal contact and prevents galling. 


Thredkote 701 gives the tool joint threads superior lubrication, so the joints 
will makeup easy and tight. It seals against high pressures, yet permits ready 
break-out. 


Be sure to give new tool joint threads a careful and complete coat of 
Thredkote 701 for the first four or five trips that they make. New tool joints 
need this extra lubrication and protection because they resist makeup more than 
old ones, and their threads are more likely to gall. 


Thredkote 701 is one of a complete line of Humble thread compounds. 
There’s one for almost every type of threaded connection. For more information 
on Thredkote, call your nearest Humble wholesale plant, or write or phone: 


HUMBLE OIL 
& REFINING 
COMPANY 


Technical Service 

Sales Department 

Humble Oil & Refining Company 
P. 0. Box 2180 

Houston 1, Texas 
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CHAPMAN 
3-PIECE 


Tilting Dise Check Valve 


When and if the time comes, it’s as simple as ++. Just remove the center section 


this. You remove the studs between inlet and 
outlet section. You slip out the whole center . . . 
the working section . . . as a unit. You repair 
it or replace it and you have a valve as good as 
new in almost no time. It’s the quickest, lowest- 
cost fix in valves. 














Of course, with this 3-piece valve you get all 
the exclusive advantages of the Chapman 2- 
piece Tilting Disc Check Valve. You get fast, 
quiet operation. No flutter. No slamming. No 
banging. You get no scraping or wear and tear 
on disc or seat. You protect your whole valve 
system and keep your maintenance low. 














If you don’t have complete information on 
this and other Chapman Tilting Disc Check 
Valves, write for it, today. We'll get it into your 
hands, fast. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASS. 
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ADEQUATE 
FACILITIES | 


Four Point Program Provides: 


service-proved engineering design 


guaranteed job ratings 


complete fabricating facilities 
technical service before, during and after installation 


One reason that Efco does it right is its many years of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre- 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 
of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 


ASK OUR GULF COAST CUSTOMERS —THEY KNOW US WELL 
Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. O. BOX 7395 HOUSTON 8, TEXAS 
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every oil operator 


HOW TO PREVENT 


the answer is now available 


USE HAMMOND TUBESEAL' FLOATING ROOFS! 


TUBESEALS are made lightning-proof with their exclusive 
electric conductor weather seal.’ This specially compounded 
synthetic rubber, extending continuously around the entire 
perimeter, between roof and tank shell, provides an infinite 
number of contact points. ELABORATE TESTING by an inde- 
pendent laboratory’ discloses that the seal prevents isola- 
tion and collection of static electricity charges, providing a 
continuous conductive surface with large current carrying 
capacity. Induced charges from lightning are immediately 
dissipated and fires are prevented. There are no mechanical 


contacts to cause sparking. 


WITHOUT VAPOR THERE CAN BE NO FIRES the inherent design and construction of 
tes space between roof, shell, and liquid; thus, there is no room for vapor to form . . . 
cue. aie . Re corrosion! 
Introduced to the oil industry late in 1955, the H d Tub I found immediate favor with oi! companies all over 
the world . . . there are now more than 200 installations in operation and building. A measure of their conservation 
values and fireproof features is illustrated by their record of repeat orders from satisfied users—one large oil company, 
after several test installations, re-ordered more than a score of Tubeseals. The same story of satisfaction exists wher- 
ever a Tubesea! is in operation. 


wate, SHOE 
fF. cn@ 0 wtmemane 








Write for bulletin TS 





THE HAMMOND TUBESEAL 
for new or old float- 
ing reef tanks, 





f.Oats G00F 
| VAPOR SPACE 
sS 

















CONVENTIONAL FLOATING ROOF 
tank has space below flexible membrane 
where air-vapor mixtures form. Because metal 
shoe and membrane cannot be absolutely gos 
tight, vapor is constantly escaping. This con- 
dition causes excessive corrosion, may also 
result in rim fires from lightning or other 
source 


HAMMOND TUBESEAL FLOATING 
ROOF entirely eliminotes every space where 
air-vapor mixtures can form. Hammond Tube 
seal completely fills spoce between product 
surface and roof seal, so that corrosion is 
stopped (even for sowr crudes), and vapor 
cannot form—hence cannot ignite or be lost 


no vapor space below the sea! 
entire circumference has tight seal 
under pressure at all times 
longer working life expectancy 


*Patented 


‘patent pending 


2nomes on request 


—— ee = - in 


WARREN and BRISTOL, PA. * PROVO, UTAH + CASPER, WYO. + BIRMINGHAM, ALA. 
Sales Offices: 


NEWARK 2, N. J. + BOSTON 10, HASS. - BRIDGEPORT, CONN. - CINCINNATI 2, OHIO + CHICAGO 3, ILL. 
WARREN, PA. + —-» 
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NOW... LARGE-SCALE COMPUTER 


IBM ANNO, 


Automatic Positioning of Decimal Point —. Single-instruction Square Root 


— Eliminates Scaling : 
e Divides and Multiplies Simultaneously 
e Easy, Fast, Direct Programming 


e No De-bugging Run Necessary 


Minimum Instruction Required 
e Develops 30-Digit Product 


Mobile, Desk-Side Convenience 


New, More Flexible Tape Units 


e Fifteen-Digit Input and Output 
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TECHNIQUES RIGHT AT YOUR FINGER T/PS 


THE 


COMPUTER 


e Cathode Ray Tube Display For the engineer and scientist, with a 
minimum of instruction, the compact new 
IBM 610 Auto-Point Computer provides 
large-scale electronic computer facilities 
e No Special Air Conditioning Needed at desk-side. 


e Decimal or Octal Arithmetic 


e High-Speed Printed Numerical Output 


e Low Cost 





TIME EQUIPMENT 


OATA PROCESSING TIME 
ELECTRIC TYPEWRITERS EQUIPMENT 


MILITARY PRODUCTS 
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A FLOATING ROOF IS ONLY AS SAFE AS ITS 


SAFER BECAUSE the design of the seal virtually eliminates 
critical vapor space—prevents collection of explosive air-vapor mix- 
ture, even in the broad range of jet fuels. 

SAFER BECAUSE even in exposure fires if fabric is damaged, 
there is an all-steel, fire-retardant seal. In exposure fires, all-fabric 
seals burn out quickly, leaving no seal at all. 

SAFER BECAUSE the fabric is protected by the Weather Hood 
against sun and the collection of rust and ice. Fabric never comes in 
contact with the tank shell and can be inspected easily at any time. 
SAFER BECAUSE the floating roof is “grounded” to the tank 
by an electrical path which never passes through a confined air- 
vapor volume. 

SAFER BECAUSE if boiling liquid due to external fire forces 
vapor up through shoe-shell slot, ignited vapor is confined to a small 
sector. If unburned liquid is forced up, the Weather Hood prevents 
it from falling back onto the fabric. 

SAFER BECAUSE the possibility of fire originating within the 
seal is reduced almost to zero. Even when the air-vapor mixture is 
test-ignited, pressure during burning is held to atmospheric. Fabric 
instantly flexes upward—expanding 300% to 500%—containing the 
products of combustion without damage to the fabric. 


AGENERAL7 PLATE AND WELDING DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street + Chicago 90, Illinois 


SAFETY SEAL 


FOR FURTHER CPORMATION Gre THE PETROLEUM ENGINEER, October, 1957 


ADVERTISED PRODUCTS. SEE READER SEAVICE CARL 








“CLASSIFIED - 








STEEL PIPE AND TUBING 


RESEARCH IN NUCLEAR WELL LOGGING Cuan cua 3 eee 


Carbon Steel @ Stainless e@ Lerge 0.0 
“le > °j *hD ore vale »ferg with some expe- ° 
Nuclear Physicist, Ph.D. or equivalent, preferably h some expe WRITE FOR STOCK LIST 


rience in oil well logging or geology. Principal emphasis in this position 
mtr Davel gin. P P MIDCONTINENT TUBE SERVICE, INC. 


will be placed on development and interpretation of new methods oth Gites %.. Geen, @ © GhOGtD 





e Position is permanent 
e Excellent working conditions 





e Liberal publication policy = Administrative or Sales Age 45. 
ine years in Drilling Engineering 

e New facilities suburban location Foreign and Domestic Operations, 3 
e Excellent advancement opportunities years in Production Engineering, 3 
7 years Administration of Personnel 
Accounting, Purchasing, and Pro 
ducing of Oil Properties. Desires posi 
tion as Sales Engineering Representa 
Gulf Research & Development Company tive Foreign or Domestic - ast 10 
P. O. Drawer 2038 years with large drilling and pro 

ducing company. Presently employed 
Pittsburgh 30, Pennsylvania Write Box 194. The Petroleum Engi- 
neer, P. O. Box 1589, Dallas, Texas. 


Salary open 











WANTED — ENGINEERS 

GEODYNAMIC We are interested in employing 
Mechanical or Petroleum Engineers 
PETROLEUM PROSPECTING preferably with a practical oil field 
background, including rotary or work 
Write for free folder over rig experience. Men in their 
tract, deeds recorded. Requires large twenties preferred; must be under age 


cash. No mortgages or leases. Contact Geophysical Exploration Groug of 35 


for appointment P. O. Box 1858. :, BAKER OJL TOOLS, INC. 


Box 2808 Los Angeles 25 


Milwaukee, Wisc. ; a P. O. Box 3048 Houston 1, Texas 


PETROLEUM ENGINEERS ‘T E11 Ee: 
Graduate engineers with experience in oil producing IN DIESEL 
operations, including pressure maintenance, secondary 
recovery, primary and depletion. Initial assignment in Bic POWER 
New York Office in reservoir engineering and research 
section concerned with oil field development studies AMERICAN MARC Inc. dominates the field of lightweight, low 
Salary and position commensurate with qualifications h : 

. orsepower Diesels by building its diversified line from the ‘Big 
Write giving full particulars regarding personal history Four” basic models illustrated here. Purchase and maintenance of 
and work experience. Please include your telephone engines ond parts ore simplified by the use of these compact and 
number rugged prime movers 

Recruiting supervisor, Box 242 


ARABIAN AMERICAN OIL COMPANY 
S05 PARK AVENUE NEW YORK 22, NEW YORK 


For Sale. Gigantic oil land tract now 
ready for market. Sickness forces sale 
400,000 acres near rail, water, truck 
Florida land with oil already discov 
ered. Location known only to owner 
Also valuable Fullers Earth deposit on 
































The National Iranian Oil Company hereby informs all 
interested persons and Companies that, in accordance 
with the provisions of the Iranian Petroleum Act of 
July 31st, 1957, any inquiries, requests for information, 
or proposals of any nature whatsoever in connection with 
the performance of petroleum operations in Iran must 
be addressed to 


The Chairman of the Board of Directors 
NATIONAL IRANIAN OIL COMPANY 


Avenue France, Tehran, tran 
4ny communication made through other channels shall have no effect AMERICAN MARC also manufactures Diesel generating 
plants from 3 to 10 KW (AC or DC, and industrial three- 
phase), Diese! pumping units from 48 to 1700 GPM, mo- 
rine propulsion, refrigeration units and power-packages 
ELECTRICAL ENGINEER for other services. American MARC can adapt any of its 


Big 4 en~‘nes to fit every job requiring from 5 to 20 BHP 








for progressive crude oil pipe line company operating 
throughout Oklahoma. Pipe line experience desirable INQUIRIES ARE INVITED FROM DISTRIBUTORS AND DEALERS 
Must be graduate and have knowledge of latest electrical 
apparatus, automatic controls, remote control communi- 


cation equipment; electronic devices. Liberal company AMERICAN MARC INC 
benefits. Address all replies, giving age, education, resume DIBSEL oi ENGINES 


f exnerience , exnecte ~e Re LS 
of experience and salary expected to Employee Relations 1601 West Florence Ave. >" > Dept. PE-107 


. 


Department, P. O. Box 381, Tulsa, Oklahoma. Replies Telephone OR 8-7174 ee meted Gain 
will be kept confidential. . glewood, Cal 
AMERICA’S LARGEST MANUFACTURER OF AIR-COOLED DIESELS 
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ARMCO 
SLIP JOINT CASING 


In Stock at National Tank Co. 
BRANCHES LISTED BELOW 


ABILENE, TEXAS 

BRUSH, COLORADO 
CASPER, WYOMING 

CLAY CITY, ILLINOIS 
CORPUS CHRISTI, TEXAS 
ELECTRA, TEXAS 
FARMINGTON, NEW MEX. 
GREAT BEND, KANSAS 
HARVEY, LOUISIANA 
HOBBS, NEW MEXICO 
HOUSTON, TEXAS 

LAKE CHARLES, LA. 
LIBERAL, KANSAS 
LUBBOCK, TEXAS 

NEW HARMONY, INDIANA 
NEW IBERIA, LA. 
ODESSA, TEXAS 
OKLAHOMA CITY, OKLA. 
PAMPA, TEXAS 
SEMINOLE, OKLA. 
SHREVEPORT, LOUISIANA 
SIDNEY, NEBRASKA 
SNYDER, TEXAS 
WILLISTON, NORTH DAKOTA 


eC 


Armco Slip Joint Casing 


e®@eeeeeees8e 8 


& 


OUT OF STOCK 


Exact 40’ Lengths 

High Collapse Resistance 

Uniform Wall Thickness 

Fast Running Time 

Saves Tonnage 

Saves Money 

Sizes 75 to 24 inch 

Wall thickness .188 wall to .312 
Wall thickness in 16” to 22” to .375 
Wall thickness in 24” to .500 


Mill Stocks Available for car load 
shipments. 

Armco Slip Joint Casing has been successfully 
used for over 20 years by Independent Drilling 
Contractors and most of the Major Oil Com- 
panies. 


COMPANY 


OKLAHOMA 


NATIONAL 


TULSA, 











MAKES FOR 


TO CREW AND WELL 


Good Equipment and safety to both crew and well g: 
hand in hand 










—_.. 















Franks Rocket provides fastest rig-up and operation a 
with maximum of safety Pe 
Speed is in the design, so there's no straining to do \ \ 
fast job » 
Rig-up ts faster with a telescoping derrick that moves - 
strung-up, raises hydraulically, is simple to level, and ‘NY 
guys to the unit " 
The air lift transfer provides speed in pulling, and 

stacking affords protection to rods and tubing. Sec ; 
Franks representative or write for details on the vari \) 
ous Rocket models 6,500 to 12,000 ft 1\/ \ 










FRANKS DIVISION 


Cabot Shops, Inc. 
PAMPA, TEXAS 






- Ae —_ 
Be PES 


BARGAIN 
WITH SAFETY 








——— a 
—=4 
This 240,000-pound steam drum, built by Com- 
bustion Engineering for a large generating plant, is 


here being hoisted 120 feet into position by strong 


wire rope. It's a striking example of how... 


safety rides on 
quality wire rope 


You may never hoist loads as large as this 120-ton drum 
But safe, top quality wire rope is just as important to your 
operations. For, although the price of a ‘“‘bargain’’ rope would 
be less, failure of such a rope could cost you thousands of dollar 
in wrecked equipment. Don’t be a victim of false economy. Buy 
wire rope that’s a quality rope—buy Wickwire Rope. 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 


THE 


COLORADO FUEL AND IRON CORPORATION 


THE COLORADO FUEL AND IRON CORPORATION — Albuquerque + Amarillo « Billings « Boise + Butte « Cosper + Denver « E! Pas 


Farmington (N. M.) « 


LOOK FOR THE 


YELLOW TRIANGLE Seattle + 


New Orleans 


B-2 


Fort Worth + Houston + Kansas City + Lincoln (Neb.) « Odessa (Tex.) + Oklahoma City + Phoenix + Pueb 


Salt Loke City + Tulsa + Wichita - PACIFIC COAST DIVISION—Los Angeles + Oakland + Portland + Son Francisco + Son Leandro 
+ WICKWIRE SPENCER STEEL DIVISION—Boston + Buffalo + Chattanooga « Chicago + Detroit + Emienton (Po 
* New York + Philadelphia 
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Of Things To Come ... In Oil 


INCREASED OIL EXPLORATION IN ALASKA is virtually assured by 
passage of a bill giving the territory title to tidelands adjacent to 
surveyed town sites. Awarding of mineral rights was made with 
the stipulation that they must always be retained by the territory. 
This may be considered another step toward opening Alaskan 
areas, largely held by the U. S. Government, to the drill. 


$115 BILLION WILL BE NEEDED between now and 1965 to supply oil 
needs of the U. S. and the Free World, estimates R. L. Heilbron- 
ner in a recent API Quarterly article. Daily domestic oil consump- 
tion in 1966 is expected to be 14.3 million bbl daily. By 1975, 
says the economist, an investment of $200 billion in the industry 
will be needed to supply the Free World with a 27 million bbl 
per day demand. 


EFFECT OF IMPORTS ON FUTURE U. S. DRILLING will be closely 
watched in coming months as a key to effectiveness of the new 
voluntary import curb program. Government officials may well 
parallel rate of increase in domestic drilling to efforts to build 
U. S. oil reserves. These officials, who are worried over Syrian 
turn of events, say they won't forget the Suez crisis — and domes- 
tic producer organizations say they won't let the government 
forget it, either. 


MORE MISCIBLE FLOOD TYPE PROJECTS can be expected, particu- 
larly in the Southwest. Research is going ahead at full speed, and 
several companies admit specific studies of individual fields are 
well underway. This new oil recovery method looks exceptionally 
good, in the face of increasing costs to find new oil. Only cloud on 
the horizon is the availability and cost of solvents such as LPG — 
butane in particular. 


CANADIAN DRILLING ACTIVITY will accelerate some this fall, but 
should really get going after the spring thaws. More and more 
contractors are being asked to take rigs to the North country 
where several major discoveries have been made this year. and 
leasing activity has been high. Rig availability is a big problem in 
some areas now... and may be more critical in 1958. 


NEW HOPES FOR INDEPENDENT GAS PRODUCERS rise in a new 
federal case now before a Federal Court of Appeals in Denver. 
Test case involves Saturn Oil and Gas Company, a small Kansas 
producer, and the FPC. Producer associations representing every 
producing area in the nation, claim this is the first such case in- 
volving a “true” independent entangled in federal control of gas 
at the wellhead. Should Saturn win, the Phillips case ruling would 
be usurped — and would necessitate new action by the U. S. 
Supreme Court. 








4 
/ 


OIL FIELD 
POWER 
Th 





Typical Long-Life Utility Unit— Model XAHU 


Continuous Duty Power—for long periods 


without servicing 


standard gas engines—long famous for being 


The Long-Life oil field Waukeshas are special 
rugged and reliable—that have made Waukesha 


gas power units—with additional features and 


accessories built right in. That’s why they op- 
erate without any of the usual routine mainte- 
mance and attention. Now, the inspections 
needed are few and far between. 


Just give these Long-Life units a regular and 
uninterrupted fuel supply, and you’ll make con- 
siderable savings—in pumping and compressor 
service for oil and gas pipe line feeder operation, 


the world’s finest oil field power. 


On these basic engines Waukesha assembles 
the many Long-Life design-specials including 
specially lubricated clutches; automatic oil level- 
izers; low tension magnetos, with individual coil, 
low wear spark plugs; special fan belts, and 
water stabilizing filters; water condensers, and 
automatic radiator shutters. You’ll want details 


on all Long-Life features. 


Send for descriptive bulletin 1702. 


and similar uses. 


Basically these Long-Life power units have the 





LONG-LIFE CONTINUOUS DUTY NATURAL GAS UNITS RECOMMENDED 65% HP RATINGS 





Bore & Stroke Speed (rpm) ——@ _ || 800 1000 | 1200 | 1400] 1500 


3%x4 
3% x 4% 
3% x4 
4% x4 
4%x5 
4% x 5% 
5% x6 
6% x 6% 


Displ. 


133 7 9 1 
186 10 14 17 
265 19 23 27 
320 20 25 31 
426 28 34 41 
554 42 52 62 
817 62 77 90 
1197 84 114 124 


Model Features* 





WAUKESHA 
MOTOR 

COMPANY 
WAUKESHA, WISCONSIN 


13 14 
20 21 
31 


4-(r 
4-lr 
6-A 
6-A 
6-A 
6-A 
6-A 
6-A 


FCU 
XAHU 
190-GLBU 
195-GKU 
135-GKU 
140-GZU 
145-GZU 
WAKU 


CONTINUOUS DUTY 
ratings shown are 
65% of maximum hp 
available at indi- 
cated speeds —f> 



































“Features: 4, 6—No. Cylinders; A—Aluminum Pistons; Ir—Cast Iron Pistons 











NFORMATION 
SEE READER 


THE PETROLEUM ENGINEER, October, 1957 


FOR FURTHER 
ADVERTISED PRODUCTS 


B4 





WHY 


EASTMA 


SERVICE IS SUPERIOR 


. - 
é a 


RESEARCH ENGINEERING 
TEAM 


ON-THE-JOB TRAINING 


YEARS OF EXPERIENCE...ADVANCED INSTRUMENTS, TOOLS, METHODS, 
THESE DETERMINE THE DEGREE OF RESULTS AND VALUE FOR MONEY SPENT. 


Each time you call on Eastman for service you not 
only have the advantage of highly skilled individuals 
but the collective experience and knowledge of a 
fully rounded out team — encompassing progres- 
sive management, research, engineering, sales and > Ry 
service and practical on-the-job training. Over 27 
years of world-wide specialized service brings to 
you the most skilled and efficient performance avail- 


able in Directiono! Drilling, Sidetracking and Oil EASTMAN Ol, WELL SURVEY COMPANY 
° LONG BEACH « DENVER * HOUSTON « CALGARY 
Well Surveying. 


EASTMAN INTERNATIONAL DIVISION 
For Export Write 


Next time, let this Eastman service team demonstrate P. ©. BOX 1800 DENVER 1, COLORADO, U.S.A 
what an outstanding job it can do for you. 


DIRECTIONAL DRILLING... SIDETRACKING...O/L WELL SURVEY/NC 
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No. 2 advertisement of 
nced Research and 
S/xX proving ale de 


why Jones 
sucker rods 





The S. M. Jones Company ADVANCED 
ENG/NEERING, EXPERIMENTATION AND CONTROL 


Year after year, for over 65 years, 
Jones engineers have solved problem 
after problem and have kept Jones 
Sucker Rods the standard of com- 
parison. But the policy of the Jones 
engineering department is never to 
be satisfied, never to rest on laurels 
already won. 

To this end Jones engineers have the 
use of a large fund of accumulated 
practical knowledge gained from 
years of laboratory and field tests. 
Thus Jones customers are assured of 


the earliest possible use of definite 
improvements. 

The Jones engineering department 
keeps a tight control throughout all 
operations from raw stock to the fin- 
ished sucker rod. Laboratory testing 
for correct alloy content and physical 
properties, fter proper heat treat- 
ment, assures Jones using only the 
best steel completely free of defects. 
Controlled normalizing and tempering 
results in a microstructure which is 
uniform throughout. 


There is no substitute for Jones experience and thoroughness 
in engineering, experimentation, and control. The continued 
leadership of Jones Sucker Rods is proof of that. 


Above: All A.P.1. working gages are checked 
daily with master A.P.1. gages which are period- 
ically certified by the National Bureau of Stand- 
ards, Division of Metrology. Control like this 
insures uniformity of threads. 


Left: Resistance to impact of heat treated sucker 
rod stock and experimental alloys is studied with 
this lzod-Charpy impact testing machine. 


. *, 
faa 
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SUCKER RODS 


For extremely heavy pumping loads. 


This rod is the result of long research and field use to produce the very best 
rod for exceedingly heavy pumping. It is made of special alloy steel of excep- 
tional vield strength and well-balanced physical properties. 


Specify Jones Sucker Rods for proved longer life. 


FOUR TYPES OF JONES SUCKER RODS FROM WHICH TO CHOOSE 





<a “ PHYSICAL PROPERTIES 





ideatifr 
catiea USE DESCRIPTION Yield | Ultimate | % Elong.| % Red. of 


1000 psi | 1000 psi} in @” | Area | ‘204 





Protector For heavy ing | Made from processed electric furnace stee! with $5105 110-125 12-17 65-75 110 
leads under a! high yield strength and excellent fatigue resist 
conditions ance 


- — 
Protector For extremely A special alley steel of exceptional yield strength 65-85 
ends heavy pumping and wel!-balanced physica! properties. 

ainted loads 

LACK 


Protector For medium te Called ‘standard of the industry". Strong, corre- - 176-218 
ends heavy pumping sion resistant sickle melybdenum steel, fully 

inted leads under sormalized, tempered, descaied and shot peened 
RANGE all conditions for further fatigue and corrosion resistance. 


Protector For medium te High Dwr carbon manganese steel, fully sor. 
ends heavy pumping malized, descaled and shot peened te add 
inted leads in non Strength and endurance 
HITE corrosive fluids 






































Jones Pony Rods carry the same physicals as jones Sucker Rods. Always ese proved superior Jones Pony Reds with proved superior 


THE s. M. JONES ate 
neta ice an actory 
COM PANY TOLEDO, OHIO 


Sales Office: Enterprise Building 
* TULSA, OKLAHOMA 
Export Sales Representatives 
IDECO—Division of Dresser Equipment 
Company, Republic National Bank Building 


Division of Buffalo- Dallas, Texas, and 
. . | Chanin Building, New York City 
Eclipse Corporation 








Get MOBILITY plus SERVICE 
with Bucyrus-Erie Spudders 


You get mobility plus service with a versatile 


Bucyrus-Erie on your drilling and servicing oper- 


ations. These modern mobile rigs speed top-to- 
bottom drilling, drilling-in, or typical workovers. 
They are designed to assure pacesetting perform- 
ance hole after hole with quick, easy moves and 
reduced costs all down the line. They are built to 


stand up to a full-time diet of rugged duty. 


An extra after-the-sale bonus — quality serv- 
ice — is available too. The Bucyrus-Erie dis- 
tributor near you is ready to fill your drill needs, 
able to provide fast, dependable parts, tools, and 
repair service. 

For more information on the Bucyrus-Erie 
best suited to your needs — the field-proved 60-L, 
28-L, 36-L, or 48-L spudder — see your distributor 


now or write direct. 47857 


BUCYRUS-ERIE COMPANY, South Milwaukee, Wisconsin 




















BUCYRUS 


FIRST with the FINEST in SPUDDERS 


wre~ 
a_i 


~~ 
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@ TOP-TO-BOTTOM O/L WELL IN ALBERTA—This 48-L, 
equipped with a 150-ton capacity Tripod Derrick, drills 
for oil near Odin, Alberta. The rig is owned jointly by 
Robert Pattie and Boyd Stewart of Cut Bank, Montana. 


5 & FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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@ SHALLOW DRILLING IN RODNEY FIELD — John Palenkas, 


drilling contractor, of Highgate, Ontario, uses a Bucyrus- 
Erie 60-L to advantage in a shallow oil field near Rodney 


@ RUNNING SWAB IN ONTARIO — Clarence Demaray of 


Demaray & Nichols, Drilling Contractors, of Kerwood, 
Ontario, uses a 60-L to run a swab near the 425-ft 
completion depth. 
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Completely Automatic... 











CUTLER-HAMMER THREE-STAR OIL WELL PUMPING CONTROL is 
the overwhelming choice of oil field engineers everywhere 
No other control is as rugged . . . Cutler-Hammer control is 
immune to blistering heat, to choking dust, to driving rain, NEW 

sleet and snow. No other control is as dependable CUTLER-HAMMER 
Cutler-Hammer control, featuring vertical dust-safe contacts, 
can be relied upon to pump your wells indefinitely without 
attention as far as the electrical equipment is concerned. No 
other control is as completely automatic . . . the Cutler-Hammer 
Supertimer has made oil well pumping by automation a reality 


For your next pumping well, insist on Cutler-Hammer 
Three-Star Oil Well Pumping Control. No other control of- 
fers as many outstanding features: exclusive Cutler-Hammer 
Supertimer—Three-Star magnetic contactor with vertical 


This is automation in action. You pre-set the Supertimer to meet 
your field allowable and the control will do the rest, automatically 
it starts, stops, restarts and cycles indefinitely, precisely accord- 
ing to your schedule. If a power outage occurs, any number of 


dust-safe contacts—aluminized, chimney draft-design enclo- 


C-H controlled pumps are automatically restarted in an exact 


sure—vertical contact contactor type disconnect switch— 
advanced-design lightning arresters—full three-phase, three 
coil overload relay —selector switch for automatic or manual 
operation—dead phase protection—double door isolation of 
live parts—undervoltage release relay —spring-clip type fuse 
receiver—removable steel component base plate— padlock 
features for outer door, inner door, and Supertimer. 

Your nearby Authorized Cutler-Hammer Distributor is 
stocked and ready to serve your needs. Order from him today. 
CUTLER-HAM MER, Inc., 1459 St. Paul Ave., Milwaukee 1, 


sequence to avoid overloading the power lines on inrush. Unfor 
tunate coincidental starting of even two pumps is impossible 


tA) Sets the precise restarting time delay from zero to 180 seconds 
This is exclusive with the Supertimer—unfortunate coinciden- 
tal starts of even two pumps are impossible. 
Sets the daily pumping schedule—pull a tab for each fifteen 
minutes of pumping, space them through the daily 24 hour 
period as desired 


eo Sets the weekly pumping schedule—1, 2, 3, 4, 5, 6 or 7 days 
per week as desired. 


Wisconsin. Associate: Canadian Cutler-Hammer, Ltd., 
Toronto, Ontario. 














COMPLETE PROTECTION. The control is protected 
7 against lightning with exclusive, advanced-designed light- 


ning arresters; and the three coil overload relay protects the 
CUTLER-HAMM 
7 


pump motor from overloading and dangerous single phas- 
. > —_— ing which often results from lightning. 
DN rh 


CHIMNEY DRAFT VENTILATION. The heat-refiecting, 
aluminized enclosure insures a constant circulation of air 
.+. no nuisance tripping because of trapped heat. 


DUST-SAFE CONTACTS. Dust-Safe vertical contacts stay 
clean and eliminate the necessity of contact replacement. 


Member American Petroleum Institute 
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N OW Mud Capacity 


(at 20 psi operating pressure) 
Dorrco D-Sander 
#2 D-Sander — 200-250 gpm 


Available in Three [heme eee 
Standard Sizes... Giguere 





Simplified mud control, regardless of mud circulation requirements, is now 
possible using one of the three standard Dorrco D-Sander sizes available. 
Field proven on close to one hundred rigs, the D-Sander removes virtually 
all API sands and all abrasive particles. Mud weight can be closely con- 
trolled . . . rig drill time is reduced . . . and big dollar savings are realized 
in bits per well and mud pump repairs. 


Key to D-Sander efficiency is the DorrClone . . . a compact cylindro- 
conical classifier operating on centrifugal force. It has no moving parts 
and requires no complex adjustments. Packaged units are now available 
incorporating two, four and six DorrClone units . . . a size to meet every 
mud circulation requirement. D-Sanders can be supplied with or without 
feed pump, drive and prime mover and are usually skid mounted. 





y 
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For more information on the Dorrco D-Sander, contact our U. S. Sales 
Representative, Salt Water Control Inc., 1211 Fort Worth National Bank 
Building, Fort Worth 2, Texas. 

D-Sander T.M. Reg. U.S. Pat. Off 


TY OoRnR-CorniveR 


‘em~eaqgoerReFqgeereeawv*ec& & 


WORLD-WIDE RESEARCH + ENGINEERING + EQUIPMENT 


Bea Sk ee ee eee es OF se tC eae Bee Oe 


FOR FURTHER INFORMATION ON THE PETROLEUM ENGINEER, October, 1957 


ADVERTISED PRODUCTS, SEE READER SERV E CARD 





~% 


why offshore 
operators prefer 
“"FLASH-WELD 


With operating costs in the Gulf run: 
high as $400 per hour, downtime t 
tool joints is prohibitive. 

That’s why a vast majority of t 
drilling strings 


La ‘ 
‘ 0 


operators are runn gz 
with hardfaced , 
has pre ference for 
demonstrated 

Safety, dependability an 
three reasons that have mad 
outstanding choice offshore 
generally, 


ol joint-to 


sons operators, 

this superior t 
Pioneered and dev: lo} edb 

Weld” tool joints have 


YY) . } ae 7 
more than 56,000,000 fee 


A DEVELOPMENT 
or 


HUGHES 


TOOL COMPANY 


SOuttow teres 








HARDFACING 


needed! 


when and where its 


— another reason you make hole 


How and where hardfacing is applied is as 
important as the hardfacing material itself. 

In getting the facts to determine the best 
application and placement of hardfacing, 
over one hundred thousand rock bits are 
examined in the field and the laboratory 


each year. 


TOOL COMPANY 


WORLD STANDARD 
OF THE INDUSTRY 


. 


faster with Hughes Rock Bits 


The combination of experience, our own 
superior hardfacing (Hughesite) and_ the 
knowledge of just where and how to apply 
it, is still another reason why 
rock bits can be depended upon to deliver 
consistent, dependable performance, time 
after-time. 





Applying NO-OX-ID Coating and Wrapper by Troveliner. 


Pie tee 


Hand application of NO-OX-ID Cold Coating. NO-OX-ID "C-M" Casing Filler protects casing ond carrier 
pipe under highways and railroads. 


NO-OX-ID coating-wrapper combinations are the 
versatile answer to every kind of pipeline protection 


Whether you are installing distribution or transmis- neer. He will help you select the right combination 
sion lines—whether you are working over rough or for your next pipeline job. 

smooth terrain, there is a NO-OX-ID Coating and 
Wrapper Combination to give the right protection. New NO-OX-ID catalog 
Just off the press. This 12-page illus- 
per and Service Coat protect from mill to ditch. trated catalog tells how NO-OX-ID 


NO-OX-IDcan be applied over the ditch by Traveliner combinations fit job requirements. 
Your copy is ready...USE THI me, 
COUPON ’ 


On mill-wrapped pipe, NO-OX-ID Coating, Wrap- 


using less material and equipment. Hand-applied on 
short line installations, service lines or special fit- 


tings, NO-OX-ID goes on fast. No noxious fumes. - : ; -_- 
— 


Dearborn Chemical Company 
, : Merchandise Mart Plaza, Dept, PE 
versatile NO-OX-ID Coating and Wrapper Combi- Chicago $4, Ill 


Leading pipeline contractors and utilities rely on 


nations. Consult with your Dearborn Pipeline Engi- 0 Send my copy of the new NO-OX-ID catalog 


) Have a Dearborn Pipeline Engineer bring my copy 


NAMI riTlLt 
Drearbow.no-ox-.w |" 
: = il 


ADDRESS 


Protecting Metal Against Corrosion ZONI STATI 


for 70 Years 


FOR RTHER INFORMATION 
ADVERTISED PROC TS. SEE READER 
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You'll find Rex Roller Chains in many of the Ideco Draw- 
works you see around the oilfields. 


Why Rex? Ideco chooses Rex for the two very fundamental 
qualities a roller chain must possess to qualify in oil field 
service. Rex Roller Chain has these qualities. 


The first is, of course, maximum life. This—a combination 
of resistance to wear and ability to withstand fatigue—is 
accomplished in an always continuing program of improve- 
ment in design and manufacture. 

The second basic quality is ease of handling. Rex “glide- 
fit” manufacture permits fast coupling and uncoupling at any 
link. There are no rivet heads to burn off, no smashed fingers 
and frayed tempers, and—most important of all—the abso- 
lute minimum of down time. 

In drilling service, Rex is enduring—convenient—and 
profitable. See your supply store. CHAIN Belt Company, 
4719 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAIRS! BELT COMPANY 


Milwaukee 1, Wisconsin 


Oll Field Offices: Dallas + Houston «+ Los Angeles « New York 
Export Offices: Milwaukee « New York 


FOR FURTHER INFORMATION ON THE PETROLEUM ENGINEER, October, 1957 
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INSTALL IT... FORGET IT! 


EASY-TO-MAINTAIN 
-E 72/55;ctAD MOTORS 
LAST LONGER 


General Electric's all-new Tri-Clad ‘55’ oil field motor is 
specifically designed for long-life, easy-maintenance opera 
tion on your pumping applications. Protected against burn 
outs, dust and moisture, the new motor will run far longer 
without attention than ordinary motors. 





Burnout protection for longer life—Burnouts are virtually 
eliminated with new Class ‘B’ insulation system utilizing 
Alkenex® heat-resistant wire enamel, and mica-glass lam 
inate slot and phase insulation. This new system allows 
up to 40% higher temperature rise, yet extends motor life 


Advanced bearing system for easier maintenance—Under 
normal operating conditions, the advanced bearing system 
will operate longer without regreasing than any other motor 
bearing system. Effective seals on both sides of bearing 
housing keep grease in and dirt out, giving you all the serv 
ice the long-lasting lubricant can deliver. Large grease 
reservoir reduces maintenance to a few minutes every 5 
years. Pipe plugs on bearing housing permit regreasing even 
when motor is operating. 








Greater physical protection for outdoor service—The new 
Tri-Clad ‘55’ motor is built to take the weather. End 


GREATER RIGIDITY AND STRENGTH of cast-iron frame and shields and frame are rust-resistant cast iron. The insulation 
system virtually eliminates breakdown due to moisture. Ai 


end shields prevent motor from being twisted out of line r 
Integrally cast ribbing on underside adds extra support. vents are protected, and removable screens guard against 


animal and rock damage. 


Complete information available locally—For full details on 
the easy-to-maintain, long-life Tri-Clad ‘55’ oil field motor, 
contact your local G-E motor distributor or your nearby 
General Electric Apparatus Sales Office. General Electric 
Company, Schenectady 5, N. Y. 


CHECK THESE YEARS-AHEAD FEATURES 


longer without regreasing than any revolutionary Alkenex K wire enome 
other bearing system allows up to 40 % higher temperature 


2. Woter-shedding stator windings rise yet extends motor life 
virtually eliminate breakdown dve to 
moisture. 5. Removable screens protect G- 


: . Advanced bearing system will last 4. Class ‘B’ insulation system with 
| 
| 


3. Rugged cast-iron frame helps oil field motors against damage from 
prevent rust and accidental damage rodents and rocks 

| 
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Progress ts Our Most Important Product 


GENERAL @@ ELECTRIC 
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rated for your rig.. 








From portable rigs to deep offshore installations 


there’s a Continental-Emsco Slush Pump that will 
give you the volume-and-pressure range to meet 
your drilling requirements. A wide selection 

of liner sizes allows you to step-up pressures 01 
volumes gradually .or fast, as drilling 


conditions dictate. 


You'll find these pumps are big in performance, 
low-cost in operation, and that they give you mor 


horsepower per pound than any other slush pump 


A strong, rigid, lightweight power end is 

the result of Continental-Emsco’s Fabriform 
Construction, which uses steel plates and special 
shapes in place of a bulky, heavy, rough casting 
This means lower transportation costs and 


easier field handling 


Lubrication is automatic, since all running parts 
are flood lubricated by a positive-splash system 
troublesome lubrication and grease fittings 


are eliminated. 


Typical of the simplified maintenance features 

of these pumps is their patented “exposed” liner 
construction. Here packing leaks can be spotted 
immediately .long before damage can be. 


or has been. done. 





..for Shaliow Drilling 
D-175 and 0-300 


In the 175 and 300 horsepower range, 
these small pumps can produce the pres- 
sures and volumes to match the drilling 
range of all types of portable rigs .. and 
save on weight 


..for Medium-Deep Drilling 
DA-5SO00 and D-700 

These pumps are designed for rigs in the 
600 to 1100 horsepower class. Here are 


pumps sized for medium-deep drilling 


They are big in capacity .. lower in weight 
yet small enough to require o minimum 
amount of power 
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DISTRIBUTED BY 


BOVAIRD MANUFACTURED BY 
SUPPLY COMPANY 


TULSA, OKLA 






oes — CONTINENTAL: EMSCO 
MID-CONTINENT SE teen so.o ere dos mace 


World de 


SUPPLY COMPANY - ) site 


FORT WORTH, TEXAS 


Export: Mia-Continent Supply Co., inc. 
45 Rockefelier Piaza, New York 20, N. Y 








Over 


70 


Locations in the 
United States 
and Canada 
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New Services « « « New Tools «© «© © New Methods «+ « » Outstanding Results 





IMustration above shows a 24%” steel 
test sample pierced by on improved 
%" Ogival Bullet fired by a McCul 
lough M-3 Bullet Perforator. 


McCullough Sectional Gun 
Gains Penetration Where 
Previous Attempt Failed 


Depth of operation was only 1487 
4%” O.D. casing had been cemented 
in 1034” hole. Pay zone was bullet 
perforated by another service company 
but the formation would not break 
down. During the attempt to fracture, 
the pipe split above the zone and col- 
lapsed in the perforations. 

Operator swaged out the 4%” cas- 
ing, ran a 3” liner inside the 44%” and 
cemented the annulus. This operation 
made an impressive amount of steel 
and cement to be penetrated to gain 
production. 

McCullough shot 20 improved 3%” 
Ogival Bullets in the zone and the 
formation broke down at 800 Ibs. Time 
on the job was one hour. Results. a 
good well and a satisfied oil man. 

McCullough Sectional Guns are 
available in 1%” O.D., 1%” O.D. and 
2%” O.D. sizes. 


The jobs described above gre certified to be true 
and accurate field reports of services rendered. 


Mic Callough TOOL COMPANY 


FOR FURTHER 
B-1 8 ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


Powerful M-3 Guns 


Increase Production 316% 


Hard Shooting M-3 Guns, Firing Improved Ogival Bullets, 
Gain 38 B/D Over Previous Jet Perforating 


An excellent example of the penetrating power of McCullough M-3 Bullet 
Guns was recently reported from a California oilfield 

This was a shallow, low production field. The well had previously been per- 
forated by another service company with shaped charges for a settled production 
of 12 barrels of oil per day. 

Productive interval lay between 3837’ and 3872’ and was cased with special 
7” O.D. 51 Ib. casing. Casing was cemented in 934” hole through the pay zone 

Although skeptical of the ability of any bullet perforator to gain effective pene- 
tration through the extra heavy casing and thick cement sheath, the operator 
called for McCullough M-3 Bullet Guns. 

McCullough Service Crew made three runs with 4%” O.D., 20-shot M-3 
Guns, firing 140 improved %” Ogival Bullets, four per foot, in the 35° zone 

Production increased from 12 to a settled 50 barrels of oil per day—a gain of 
38 barrels. The job required two hours, including rigging up and tearing down 

To quote the operator, “Results were 


very satisfactory and gratifying”. 





Burr-Free Penetration 


A new Burrless Bullet Cap, if 


: desired, is inserted over the point 
os? "a. ‘ of the improved Ogival Bullet at 
- the time the M-3 Gun is loaded. 


world’s hardest shooting bullet perforator It provides a completely burr-free 


M-3 Penetrates Two 
Strings For a Good Well 


Two strings of casing had been set 
through the pay zone at 5587’'—5590’. 
5” O.D. 18 Ib. liner was cemented in 
7%” O.D. 28 lb. casing which, in turn, 
was cemented in 11%” open hole off. 

A 3%” O.D. McCullough M-3 Gun Burr-free holes make casing 
fired 18 improved %” Ogival Bullets 
in the three foot pay zone. Operator 
stated he is satisfied it is his best com- 
pletion to date. 


hole on the inside surface of the 
perforated casing. Symmetrical, 
smooth holes make the use of ball 
sealers more effective in acidiz- 
ing and sand fracturing—assuring 
more complete perforation shut- 


scraping only a routine, precav- 
tionary measure and insure free 
passage of swabs, packers or 
other close fitting tools. 











LOS ANGELES 
HOUSTON 
Cable Address: MACTOOL EDMONTON 
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INFORMATION ON 





HALLIBURTON’S 


ACIDFRAC 


CREATES FLOW CHANNELS TWO WAYS AT ONCE 


You get benefits of acidizing and fracturing in one 
treatment with Halliburton’s Acidfrac Process 
This one-two production punch is especially effective 
in limestones, dolomites and limey sands. 

Fluid used in the Acidfrac Process is an acid-in-oil 
emulsion. Because its chemical action is retarded by 
emulsification, acid effect is carried deeply into the forma- 

tion. Emulsion thins with time and temperature, or with 

reaction. 
Acidfrac is an effective sand carrier. Has temperature 
stability for deep wells. Strength of acid can be varied to 
suit well conditions. Because it enlarges flow channels 
two ways at once, Acidfrac often stimulates production 
more than conventional fracturing or acidizing treatments. 


Get the complete story on Acidfrac from your Halliburton Fracturing Operator. 


HALLIBURTON 


Oil WELL CEMENTING COMPANY, DUNCAN, OKLAHOMA 
PIONEERS IN FRACTURING SERVICES 
: £8.97 2.3.2 es 2 eee es Miwnu*®’dT € Bt ae Ss 
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PRODUCTION 





BAKER 


RETAINER 
PRODUCTION PACKER 


Boker W' 
Sofety 
Joint 
Product No 
44) 


Boker 
Model “E 








Do you know that with only ONE Baker Retainer Pro- 
duction Packer you can equip your well for either SINGLI 
ZONE or DuAL ZONE production? And that you can 
accomplish any type of completion for any method of 


? 














production to meet fixed or changing well conditions 

A single Baker Retainer Production Packer will also 
outperform many specialized tools when used as a TEST- 
ING PACKER ¢ SQUEEZE PACKER ¢ GAS LIFT PACKER 
¢ PERMANENT COMPLETION PACKER * WATER FLOOD 
PACKER ¢ GAS INJECTION PACKER ¢ CORROSION CONTROL 
PACKER ® TUBING ANCHOR ¢ ONE-WAY BRIDGE PLUG e 


ey 


bebe ka | 


ee 














wlie« 


PERMANENT BRIDGE PLUG. 


Every production man should be familiar with the many 
operating advantages of this “Universal Type’ Packer, 








which include . . . 





Boker 
rey 
a WIRE LINE SETTING ¢ SETTING UNDER HIGH PRESSURE e 
»! | snpmalel NO EXCESSIVE “SET-DOWN” WEIGHT OR TENSION ¢ HOLDS 
7 | PRESSURE FROM ABOVE OR BELOW ¢ PACKS-OFF AND 
” i HOLDS UNDER HIGH BHT ¢ RESISTS CORROSION ¢ EASILY 
a af) 1 ~ . ; 3 
“wy il DRILLABLE. 

TYPICAL TYPICAL : Ask any Baker representative or office for complete details. 

oe SNCLE ZONE There is no charge and no obligation for specific recommen- 

dations and completion planning advice available from Baker 

Technical Advisers. Why not be prepared for your next 
completion? 


























ne BAKER OIL TOOLS, INC. 
Picture shows HOUSTON * LOS ANGELES * NEW YORK 


BAKER 


of seal units 
RETAINER PRODUCTION PACKER 





lf your well is worth completing ...it’'s worth completing well 





New Barriers 
Broken In... 


P 42001 


Where bottom-hole temperatures exceed 460 F near Laredo, Texas, Ginther, Warren 
and Ginther overcame the heat barrier in a 15,107-ft wildcat. Here's how it was done 


R. E. (Bob) Keen, 


Ginther. Warren and Ginther 
Houston, Texos 


IN OUR SEARCH for future oil and 
gas reserves, the most formidable limi 
tation today in deeper drilling is the 
heat barrier. As matters now stand, 
the temperatures of underground for- 
mations that progressively go higher as 
the hole goes deeper, offer a more ser- 
ious handicap to deep drilling than do 
the mechanical and engineering prob- 
lems which have been the industry's 
gravest concern 

The oil industry's manufacturers and 
suppliers have concerned themselves 
with the improvement of steel, pipe, 
machinery, masts, etc, by beefing them 
up with metallurgical and mechanical 


FIG. |. Graphic story of world's hottest well tells little 
of the extreme problems involved. Drilling data and mud cost 


improvements to support and operate 
longer strings of pipe to penetrate 
greater depths. Their progress has been 
excellent and there is little doubt that 
our fast-paced technology will soon 
produce equipment capable of drill 
ing 35,000 to 40,000 ft 


But, before such great depths can be 
reached, the problem of drilling in 


high temperatures must be solved. 


Ordinarily, the temperature increases 
about | F with every 100 ft of hole 
drilled, and when a hole is of shallow 
or medium depth this factor is negli 
gible. But in deep holes, temperatures 
encountered are of vital importance 
In fact, in several extreme depth wells 
of exploratory nature in the past, the 
prime reason for discontinuing drilling 
in some instances, has been the heat 
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barrier encountered and its direct and 
ct effect on mud, circulation, ma 
y, cementing, logging and other 
issociated services 
For this reason, Ginther, Warren 
and Ginther’s 15,107-ft wildcat drilled 
in an abnormal temperature zone near 
Laredo, Texas may well prove to be a 
highly significant step in the progress 
of deep drilling. A bottom-hole tem- 
perature of 460 F was accurately re- 
corded at 14,552 ft, and without doubt, 
even higher temperatures were en- 
countered as the well was drilled 555 
ft deeper to its total depth of 15,107 ft. 
Even though this well was not 
rilled to a world’s record depth, it did 
nter the highest bottom-hole tem 
re yet reported in the oil 


equal this temperature in 


are plotted against the number of days. The geological column 
encountered in this well is also shown along with depth 
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mal area, it would be necessary to drill 
25,000 or deeper. But more important 
still is the fact that a number of the 
problems mentioned above were solved, 
and had the deep-seated salt dome not 
been encountered, the well would have 
been drilled considerably deeper de- 
spite the still higher temperatures that 
would have been encountered. 

Heretofore, at temperatures consid- 
erably lower than those encountered on 
Ginther, Warren and Ginther’s well, 
the problem of mud solidifying and ce- 
menting in the hole have absolutely 
prevented further drilling progress even 
at exhorbitant costs. This problem has 
been more than solved, because the 
temperature limitations of the mud 
that was used on this test are well above 
those encountered in this well. Much 
of the credit for overcoming this type 
of problem goes to the mud engineers 
who worked tirelessly to achieve mud 
fluidity at all times without encumber- 
ing drilling progress. 

While some of the high-temperature 
problems mentioned above were solved, 
others were not. This is significant too, 
because the most important step in 
solving any problem is to recognize that 
it is a problem. Many of the service 
companies and manufacturers who fol- 
lowed the progress of the drilling and 
completion of this hole should have a 
fair insight into the requirements their 
equipment must meet in the deep, high- 
temperature drilling that will surely 
come in the future. 
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FIG. 2. Largest rig seen in South Texas, belonging to Dillard-Waltermire of Houston 


Texas, was used to drill this super-hot wildcat 


EE Background of the Well 


High temperature was not the only 
problem encountered on this well 
Drilling was hard, formation pressures 
were high, and the location was some- 
what remote so far as supplies were 
concerned. Summed up, this test could 
be described as a West Texas wildcat, 
drilled in South Texas and encountering 
the abnormal temperatures, pressures 
and drilling conditions of the Gulf 
Coast. 

In addition, the well was a test of one 
of the largest unexplored geological 
structures in Texas—the Pescadito 
Salt Dome. This great structure has 
been well known ever since it was first 
mapped in the early 1930's by Dr. E. 
H. Sellards of the University of Texas. 
Through the years, seismograph crews 
have shot the dome repeatedly, and ac- 
cording to geophysical and geological 
work, this structure covers approxi- 
mately 50 sq miles and has a closure 
of 6000 ft. 

Several shallow tests have been 
drilled on this structure over a period 
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of years but none showed commercial 
production. The one deep test came 
in 1950 when Sunray-Brewster-Bartle 
Drilling Company drilled to a total 
depth of 13,704 ft. Because of me- 
chanical difficulties caused by high sub- 
surface temperatures, the test was 
abandoned at this depth without reach- 
ing its prime objective — the Edwards 
limestone. 

The latter formation thus far has 
proved elusive on this structure, yet the 
promises it holds are enough to excite 
the imagination of almost any oil man 
or geologist in the industry. The Ed- 
wards Trend has been one of the 
“home fields” of the independent oil 
operator almost since the beginning of 
oil production in Texas. A great num- 
ber of the fields along the Balcones 
fault system that runs from the Corsi- 
cana-Mexia area southwesterly across 
Texas, are in the Edwards. This for- 
mation is one of the most prolific pro- 
ducing horizons in the state. A rela- 
tively high percent of the fields along 


this trend have produced more than 
100 million bbl of oil, and some of the 
fields in this category are very small so 
far as area is concerned. For instance 
the Luling field (discovered in 1922 
and still producing) covers an area of 
little more than 2000 acres 

In the past year or so, the search for 
oil and gas along this trend has intens!- 
fied as deeper production has been 
found in the Edwards in Southwest 
Texas. Lone Star Gas Company re- 
cently made an important gas-conden- 
sate discovery in Atascosa County and 
Amerada and Standard of Texas made 
discoveries in McMullen County 
Seemingly, the Edwards thickens at 
these greater depths, and one of the 
companies above logged over 400 ft 
of pay zone in its discovery well. 

A study of these recent discoveries 
as well as the enthusiastic cooperation 
of O. W. Killam who owns a major 
portion of the land on the Pescadito 
Structure, and from whom it was pos- 
sible to secure the necessary leases, gave 
Ginther, Warren and Ginther the in- 
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FIG. 3. Temperature extrapolation of previous deep well drilled 
by Brewster & Bartle in Webb County in 1950 indicated « bottom-hole 
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temperature at 15,000 ft of 410 F. This later proved to be low 


centive for an Edwards test. Killam was 
an early South Texas wildcatter, who 
discovered the Mirando pool, and being 
familiar with oil operations, he was able 
to acquire other leases to make the 
prospect even more attractive. It was 
his cooperation that made this test pos- 
sible 

The drill site was located approxi 


mately 14 miles northeast of the City 
of Laredo in Webb County. With re 
spect to other exploratory wells in the 
Edwards Trend in South Texas, this 
well was the furtherest out-post being 
located approximately 48 miles south 
west of the nearest Edwards proved 
production. Geologically speaking, the 
well location was in the basin of the 


GE © recliminary Planning 


A thorough study and investigation 
was made of the drilling progress and 
problems encountered by Brewster- 
Bartle’s Killam No. | drilled seven 
years ago. It was obvious from the first 
that high temperatures would be the 
number one problem; and from the 
various logs that had been released, 
temperatures were plotted to the well’s 
total depth of 13,704 ft where the 
temperature had reached 335 F. As 
shown in Fig. 3, the temperature curve 
from this well was projected on to 15,- 
500 ft. This extrapolation showed tem- 
peratures between 405 and 410 F 
would likely be encountered. (How- 
ever, this proved to be in error, and 
considerably higher temperatures were 
encountered in the salt dome, prob- 
ably a result of the high-thermal con- 
ductivity of the salt.) 

Penetration rates of the previously 
drilled hole were studied and assump- 
tions were made as to the high pres- 
sures that likely would be encountered. 


Selecting a Mud Program 

It was apparent from the outset that 
this well would require something spec- 
ial in the way of muds. Phosphate muds 
have a temperature limitation of ap- 


proximately 190 F and lime base muds 
begin to be troublesome at about 275 I 
when the water loss control agents start 
breaking down. (Both starch and CMC 
begin breaking down at this tempera 
ture and must be continually replaced. ) 
When the temperature of a lime base 
mud goes above 300 F, a complete 
breakdown of the mud is likely. This 
can occur in various degrees of sever- 
ity the worst comes when tempera- 
tures and pressures are sufficient to 
cause a chemical combination of the 
clays, lime and caustic to form a com- 
plex cement which will set up with the 
approximate strength of ordinary neat 
cement slurry. When this happens in 
the hole, it must be re-drilled. 
Surfactant muds. In recent years, 
surfactant muds have been developed 
to solve some of the problems asso- 
ciated with deep drilling. These muds 
contain the usual benonite or gel and 
barites that have always been used in 
muds, plus certain additives that im- 
prove them for use in high-tempera- 
ture, high-pressure drilling. Briefly, 
these additives are: (1) A surfactant 
that strongly adsorbs on the clays, 
flocculating them so the individual par- 
ticles fit together, plate to plate, very 
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FIG. 4. Temperature survey of world's hottest well, Ginther, Werren 
and Ginther's O. W. Killam |, in Webb County, Texas 


Rio Grande Embayment and above the 
apex of what proved to be Texas’ 
deepest salt dome. Because of its dis- 
tance from the Edwards Trend, var- 
ious problems arose. from a standpoint 
of correlating paleontology, electric 
logs, and stratigraphy. The surround- 
ing wells — both in Texas and Mexico 
were too far away to be of great help 


much like a deck of playing cards. This 
limits hydration, and the thin surfac- 
tant coating prevents gellation and 
cementation. (2) An electrolyte (usu 
ally salt or calcium sulfate) which 
further retards the hydration of clays 

those drilled or those already in the 
mud. (3)A water loss control agent 
that combines with the gel to seal the 
wall of the hole. (4) Oil and an emul- 
sifying agent that holds oil in suspen- 
sion, lowering fluid loss and lubricating 
at the same time the drilling operation 

Calcium surfactant mud would not 
suffice for the Pescadito test because it 
requires CMC as a water loss control 
agent and even in the environment of a 
surfactant it will not withstand tem- 
peratures above 350 F. 

A new type low sodium mud pro- 
vided the answer for the high tempera- 
tures that could be expected in the 
lower portion of the hole. Temperature 
range of this mud was extended con- 
siderably by a new experimental emul- 
sifier, called HS-400-X, recently devel- 
oped by Magcobar. This new additive 
not only emulsifies the oil but supple- 
ments the fluid loss control properties 
of Cypan (modified sodium polyacry- 
late). In laboratory tests, this mud had 
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FIG. 5. The author at left, discusses prob- 
lems with Ginther, Warren and Ginther's 
chief engineer, James H. Courtney at right 





FIG. 6. James N. McCaskill, staff services 
engineer with Magcobar checks pH of new 
low sodium surfactant mud. 























FIG. 7. Mud in the pits. Notice oil swirl at 
lower right. 


B-24 











successfully withstood temperatures as 
high as 450 F without breaking down 
or solidifying. 


Final Mud Program 
Based on studies of the stratigraphy, 
temperatures, drilling rates, bits, etc 
a definite plan was developed for the 
most economical operation to a total 
depth of 15,500 ft, or 500 ft into the 
Edwards lime, whichever came first. In 
developing this program the mud pro 
gram was correlated with the casing 
and drilling program. The following is 
a brief summary of this preliminary 
mud program 
1. Use a phosphate mud to the ex- 
tent of its temperature limitation 
of about 190 F which would 
carry the test through the Wil 
cox sands to a depth of about 
5600 ft 
2. Convert the phosphate mud to a 
low lime base, oil emulsion mud 
at 5600 ft and use it until the 
protective string would be set be- 
low the lower most Navarro sand 
at approximately 11,000 ft 
After the protective string of 
casing was set, replace 


») 


9% -in 
the low lime base oil emulsion 
with the new high heat resistant 
sodium surfactant mud chosen 
for the deeper and hotter part of 
the hole 


Mud Logging 

In view of the fact that some gas 
shows had been encountered by the 
other deep test on this structure, a mud 
logger was used from approximately 
7000 ft to the end of the well. In con 
junction with the conventional mud 
logging equipment, it was possible to 
obtain a mass spectrometer for the 
well, to be used experimentally for con 
tinuous fractional analysis of hydro 
carbon components. This is a recent in 
novation in mud logging and the de 
velopers were anxious to obtain a cor 
relation between the mass spectrometer 
and conventional mud logging equip 
ment. The expected benefits to be de 
rived from this type of logger was to 
differentiate between methane or “shale 
gas” and a valid show of gas or oil 
which would yield its normal compli 
ment of its components 


Down-the-Hole Logs 

In addition, successive correlative 
down-the-hold logs were planned dur- 
ing drilling progress as follows 

Induction logs would be run to a 
point of temperature limitation which 
was expected to be 325 F or approxi- 
mately 13,500 ft deep. Further plans 
to place the induction tool in an oil 
bath to withstand high temperatures 
were discussed with the designers in 
hopes of logging to the deepest possible 
depths. After this log reached its limi- 
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tation, it was planned to run either the 
conventional electric log or the gamma 
ray neutron log which could function 
in a higher temperature range than the 


electric logging instruments 


Drilling Contractor 

Several bids were solicited from ma 
jor drilling contractors in an effort to 
secure a deep well rig which could 
satisfactorily drill to a depth of 17,500 
ft if desired. The successful bidder was 
Dillard-Waltermire of Houston, Texas 
who was awarded a contract which pro 
vided that the well be drilled to an ap 
proximate depth of 11,000 ft (at which 
point protective casing would be set) 
on a footage basis of $10.75 per ft. All 
drilling below this depth would be on 
a graduated day work basis. The usual 
Gulf Coast mud clause was inserted in 
the contract, agreeing that when mud 


> 


weights in excess of 13 Ib per gal are 


used, the contract automatically reverts 


to day work rates 


Preparation of Drill Site 

One major consideration in the drill 
ing of this wildcat, was the lack of 
water in this locality 
sands in this area are, for the most part 
brackish enough to contaminate mud 


Too, no surface sand in the vicinity had 


Surface water 


been known to provide a sufficient 
amount of water for drilling so it was 
necessary to secure a supply from ad 
cent lakes and cattle tanks. A contract 
for water was awarded the land owner 
Electric power was secured from the 
local power company in Laredo and 
made available at the rig by extension 
of high lines. All electrical equipment 
on the location consumed utility power! 
Because of the great distance from 
supply points and tor convenience tn 
emergency situations that might arise 
Ginther, Warren and Ginther built an 
air strip adjacent to the mg location 
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This was accomplished by bull-dozing 
off a level 4000-ft air strip and equip- 
ping it with temporary lighting system 


so it could be used at night 


Planned Casing Program 
Here is the casing program originally 
outlined 


Size {pproximat ttinge Depth 
20-in. conductor 150 ft 
134s8-in. surface 2500 ft 
95%-in. protective string 11,500 ft 
7-in. liner To top of Edwards, 

if needed 


Note: If 7-in. was not needed and 
the well was completed as a producer, 
plans called for running 542-in. casing 


trom top to total depth or splicing the 


The Ginther, Warren and Ginther, 
O. W. Killam No. | was spudded on 
February 20, 1957 and a total depth 
of 15,107 ft was reached 119 days later 
on June 18, 1957. The well penetrated 
the top of the salt dome at 14,394 ft, 
while drilling in the Kiamichi forma- 
tion which is located immediately 
ubove the Edwards in geologic section 
This precluded all chances of encount 
ering the Edwards limestone which was 
the objective, but because there was a 
possibility that the salt was bedded 
rather than 
tinued 703 ft, the drill pipe stuck three 


domal, drilling was con- 


times, but each time it was worked 
Upon reaching 
-prob- 


loose without fishing 
total depth, the drill pipe stuck 
ably as a result of plastic flow of the 
salt under temperatures in excess of 
460 F and bottom-hole pressures in 


excess of 12,000 ps! It was necessary 


FIG. 9. Material balance was maintained 
on mud system. Shown here is the water 
meter which recorded makeup 
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liner to the top of hole 


Cementing 

The high temperatures down the hole 
promised to give trouble if ordinary 
cement was used. Certainly, in the 
lower portion of the hole common ce- 
ment would heat up before it reached 
bottom. For this reason, samples of 
cement were sent to a specialty com- 
pany where research work was per- 
formed to find retarder constituents 
that would allow a pumping time of 
at least four hours 

However, it might be added that in 
the course of completion, retarder con- 
stituents originally planned had to be 
modified because of the high saline con- 
tent of the mud in the hole 


Practices 


to dissolve the salt around the drill 
stem in the bottom by adding fresh 
water to the mud which at that time 
had reached 312,000 ppm of sodium 
chloride. The drill pipe was freed 6 

hours after adding water to the 17.5-Ib 


mud, and it was recovered 


Penetration Rates with 
New Mud 

The penetration rates while using 
phosphate and lime base mud were 
comparable to those of a conventional 


well. The penetration rate while using 


, yy 
sodium surfactant mud from i1,.UU 


ft to total depth was believed to be in 
excess of normal drilline rates with any 
fvpe of time Pase mud hecause of ti 
(1) Control vis- 
cosity between 60 and 80 sec, (2) mini- 


le 


new muds ability to 


mize high solids content, (3) carry 
to 8 percent oi! in mud satisfactorily, 
and (4) achieve a theoretical reduc 
tion of viscosity range in down-the- 
hole temperatures which certainly were 
in excess of 190 F. The penetration 
rates are shown on Fig. | 

Viscosity down the hole. It is in 
teresting to note that viscosities of 70 to 
80 sec funnel measured at the top of the 
hole were actually much lower viscos- 
ities (in the range of 40 to 50 sec fun- 
nel) at bottomhole conditions because 
laboratory tests indicate that this mud 
thins at higher temperatures 

Although the mud flowing from the 
standpipe into the hole was usually 
about 150 F and the mud coming out 
the flow line was about 170 F, there is 
little doubt that the mud temperature 
in the bottom of the hole approached 
bottom-hole formation temperature 
The circulation time was about two 
hours, and as the mud made its almost 
three mile trip down the drill pipe it 
constantly picked up heat from the 
hotter mud on the outside of the pipe 


1957 


FIG. 8. High temperature solidification 
test being run by Bill Ward of Magcobar 
Mud is heated to 435-450 F for 8 hours 
and its flowing properties checked 


By the same token, as the mud circu 
lated up the annulus, it was progres 
sively cooled by the incoming mud In 

Thus in effect, the drill 
15,000-ft 


the drill pipe 
pipe and annulus formed a 
long counter-flow heat exchanger that 
would insure maximum high tempera 
ture at the bottom of the hole and 
minimum differential at the top 

One f 


mediate 
though 
high t 
hours! 

During drilling progress, a continu 
ous study was made of mud tempera 
tures by the installation of a recording 
thermometer on the flow line. The char 
reflected all fluctuations of tempera 


ture as caused by a reduction of pump 
that 


rate or any mechanical failure 
might have occurred during drill 
The average flow line temperature 
low 14.000 ft to total depth was ap 
proximately 165 F. A maximum « 
179 F was recorded at the flow line 
(The effect of this high flow line tem 
perature on integral parts of the 
was significant.) This temperature 
ord was very helpful in solving m 
immediate mud problems that aros« 
and in determining the correct chen 
cal equilibrium that had to be ma 
tained and controlled in this type « 
mud Typical data recorded on the c 
culating system were 


Depth drilled 14,27 

Average 3.31 ft/hr 
Weight 16.8 Ib/gal 
Flow line temperature 
Annular velocity 166 
Bit size S42 in 
Average jet velocity 
Size jets three 





Size drill pipe — 442 in. modified 

rotal circulating time — 122 min 

Total mud system — 1424 bbl. 

On an average measure of tempera 
ture between flow line and suction 
pits — 15-20 F 


Bit Record 

Various types of bits were used to 
drill hard formations encountered in 
this well, and all were jet bits. Consid- 
erable care was given the selection of 
the jets and the result was an optimum 
rate of penetration. The average bit 
life between 13,000 and 15,000 ft was 
32 hours. 

The bit record of this hole is as 
follows: 


No. Used Size Bits 
3 184% in 
40 12% in 
30 842 in. 


Depth Attained 
2460 ft 
11,105 ft 
15,107 ft 


Drilling Rig 

Dillard and Waltermire’s rig on this 
hole is one of the largest and most pow- 
erful ever seen in this area. The 143-ft 
mast has a load capacity of 850,000 Ib 
and the substructure can support 
1,000,000 Ib. The drawworks, which 
has automatic controls, is powered with 
three 800-hp diesel engines. Using 54 - 
in. liners, the two mud pumps operate 


at 2175 psi to provide ample circula- 
tion for jet bits. 

[rip time averaged 8 to 9 hours be- 
tween 13,000 and 15,000 ft. A mini- 
mum of tight hole trouble was en 
countered in all trips, and at no time 
was the pipe stuck during a trip. As 
mentioned above, ong of the greatest 
benefits derived from the type of mud 
used was the rig time saved in avoid- 
ing the necessity of breaking circulation 
between top and bottom of hole as is 
customarily done in deep hole drilling 
In this well, it was never necessary to 
break circulation, prior to reaching 
bottom in making a trip, and all initial 
circulation pressures following trips 
were normal, 

As reflected on Fig. 1 which shows 
drilling rates and accumulative mud 
costs plotted against the total time con- 
sumed in drilling the well, approxi- 
mately two-thirds of the time was spent 
on bottom drilling. Because of the hard 
formations, no controlled drilling was 
necessary 

As many as 19 drill collars were 
used in the last 1000 ft of hole and 
the contractor achieved a hole that did 
not exceed 3° vertical deviation. In 
the bottom 2000 ft of hole, excepting 
the salt section, a maximum of 32,000 
lb was run on the bit and weight was 


Summary of the Costs of the Well 


Surprisingly enough, the cost of 
drilling this hole was not out of line 
with those of other exploratory wells 
drilled in hard rock country. Excel- 
lent penetration rates, plus the fact 
that the bit was on bottom and ro- 
tating about *4rds of the total 
elapsed time kept the costs within 
reasonable limits. And, trip times 
were somewhat shortened by the 
fact that the new mud used on this 
hole did not require breaking cir- 
culation during the trip to bottom 
A rough breakdown of the various 
costs is shown at right. 


Footage 
Day work 
Total contractor's cost 
Mud and chemicals 
Casing (includes surface equipment, float 
equipment, welding and cementing) 
Bits 


Equipment rentals (de-gasser, centrifuge, etc.) 


Water, diesel for mud 

Electrical logs, surveys, etc 

Geological and engineering supervision 
Hauling 

Roads, location, pits, etc 
Miscellaneous supplies and services 


controlled by the addition of drill col 
lars at intervals 


Other Effects of 
High Temperatures 
Drilling with hot mud changed the 

pattern of operations at the surface as 

well as down the hole. Some of these 

changes were 

|. High-pressure, high-tempera 

ture thread lubricant had to be 
used on tool joints to prevent 
leakage 
High temperatures affected the 
maintenance and service of pump 
parts; liners, valves, etc. 
High temperature of the mud in 
convenienced the crew, and pull 
ing a wet string was a source of 
possible minor burns. However, 
the chemical neutrality of the 
mud — being neither acidic not 
caustic—more than made up for 
this inconvenience, having no 
detrimental effect on the men 
or the rig paint, etc 
Because the high temperatures at 
the bottom of the hole scorched 
the film in the straight hole sur- 
veying instruments, straight hole 
shots were discontinued at about 
13,000 ft 


Percentage 
C ost Cost of Total 


$ 98,800.00 


101,300.00 


$200, 100.00 
137,700.00 


108,200.00 
25,400.00 
17,600.00 
14,100.00 
11,800.00 

8,500.00 
7,100.00 
1,700.00 
2,000.00 


64 
21 
$9 
3 
37 
37 


Soo —vwNw & 


$534,200.00 100.00 


EEE Logging in High Temperatures 


Difficulties were experienced with 
conventional! logging as a result of the 
high temperatures. A directional sur- 
vey run at 11,000 ft showed that the 
film was barely discernible after being 
subjected to 264 F. Induction logs were 
run to 13,106 ft but beyond this point 
it was necessary to resort to conven- 
tional electric logs to reach 14,552 ft 
Below this point it was believed that no 
satisfactory electric log could be 
run because this portion of the hole 
was above 450 F. However, a gamma 


B-26 


run successfully 
from total depth to the top of the hole 
and it correlated with the electric log 
It is interesting to note that at the time 
the last electric log was run, the hole 
had penetrated 158 ft into the salt and 
the sodium chloride content had in- 
creased from 10,000 to 53,000 ppm, 
yet an interpretative low was success- 
fully run because the mud resistivity at 
bottom-hole temperature of 450 F was 
0.05 ohms 


ray neutron log was 


No trouble was encountered at any 
time during logging at these bottom 
hole temperatures with gamma ray 
neutron logs. 

Sidewell samples were successfully 
taken as deep as 8030 ft but none were 
attempted below this depth since tem 
peratures were in excess of the tool's 
maximum operating conditions which 
approximates 325 F. For this reason, it 
was Originally planned to diamond core 
the Edwards lime had it been en 
countered. 
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FIG. 10. Inside the mud logging trailer 
Rene Herbert of United Core, Inc., watches 
mass spectrometer chart which shows frac- 
tional breakdown of hydrocarbons in mud 


Mass Spectrometer Logging 

The mud logger was placed on the 
well at 7250 ft just above the Navarro 
formation and it was used all the way 
to total depth. In conjunction with it, 
and recording on the same chart, was 
the experimental mass spectrometer 
mentioned earlier. This instrument 
pulled a continuous gas sample from 
the mud (when was in it) and 
broke it into fractional components, 
When the only component shown on 
the log was methane, it was apparent 
that “shale gas” had been encountered. 
The presence of heavier hydrocarbons 
could be taken as an indication that a 
valid show had been penetrated. This 
proved true, from a qualitative stand- 
point, in both the Georgetown lime and 
the Austin chalk formations which 
were later tested. However, these tests 
proved the shows to be high-pressure 
gas with insufficient volume for com- 
mercial production 


gas 


Down-the-Hole Temperatures 
Because temperature was to have a 
major bearing on the success or failure 
of the well, serious consideration was 
given the problem of obtaining accu- 
rate temperature readings at various 
depths as drilling Each 
time a logging instrument was run in 
the hole, a thermometer was attached 
and a reading attempted. On several 
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FIG. ||. Mud log showing breakdown of hydrocarbons by mass spectrometer. Con 


tinuous sample is pulled off mud and this record is made along with conventional mud log 


runs, no reading was obtained because 
the mercury was shaken down as the 
instrument was coming out of the hole 
Inverted thermometers were run on 
two occasions on logging tools but no 
better results were obtained 

A successful run was made, how- 
ever, when three thermometers were 
run on a wire line during one of the 
logging Operations Two of the ther- 
mometers were sealed in oil bath con- 
tainers and the third was sealed in air 


Here are the results of this run which 


was made at 14,552 ft 


395 f 
440 I 
460 I 


Sealed in air 
Immersed in oil 
Immersed in oil 


l 


momete 
il bath, and was 


* Note rhe 
tead of 


rrect 


One of the obvious needs for future 
high-temperature holes is a method of 
accurately taking down-the-hole tem 
peratures during logging operations 


Details of the Preparation and Maintenance 


Despite many difficulties en- 
countered because of high tempera- 
tures, the new low sodium surfactant 
mud was highly successful. It required 
little maintenance, and the upper tem- 
perature limit was not reached on this 
hole which certainly exceeded 460 F 


of the New Surfactant Mud 


before total depth was reached. Gas 
entrainment was negligible and fluidity 
was maintained at all times 

Low sodium surfactant muds were 
recently developed by Magnolia Pe- 
troleum Company to withstand the ele- 
vated temperatures of holes such as 
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this. However, for this particular hole 
Magcobar’s recently developed heat 
stable emulsifier was used for the dual 
purpose of emulsifying the diesel oil 
in the mud and supplementing the fluid 
loss control characteristics of the modi 


fied polyacrylate 


B-27 





FIG. 12. Checking flow line temperature 
recorder which is a tattle tale of drilling op 
erations. For instance, when pump pressure 
is lowered the temperature falls 


The success of this mud is best illus 


4 


trated by the fact that in 24 days of 
drilling, the fluid loss remained stabil 
varying between 3 and 4 cc without the 


hle 


addition of modified polyacrylate or 
any other fluid loss control agent! 
Changing the mud over. As men 
tioned above, phosphate mud was used 
to a depth of 5600 ft and broken over 
to a low lime base mud which carried 
the hole to 11,103 ft where the protec- 
tive string of casing was set. At this 
point, while waiting on the cement, the 
lime base mud in the pits was dis- 
placed to the reserve system; then the 
piping and mud pits were thoroughly 
cleaned and washed down with fresh 
water. The reason this was necessary 


s that a low sodium mud system should 
ve essentially calcium free 

The mud was then mixed in the pits 
Starting with a water-bentonite slurry 
thoroughly gunned for 
about three hours. Then DMS and salt 
were added and this was followed by 
( ypan Next, diesel oil and HS 400 X 
emulsifier were worked into the mud 


which was 


and finally barites were added to pro 
vide the proper weight 

Three batches of surfactant mud 
were mixed in the pits and pumped 
into the hole behind a water blanket 
(through drill pipe inside the casing) 
which was used to separate the two 
The lime mud, water blanket 
and approximately five barrels of sur- 
factant mud were displaced into the 
reserve system. After the mud had been 
circulating for several hours it had the 


systems 


following properties 


Funnel Viscosity 
Gel strength ; 100 ft 
10 Minute 

gel strengt 8 100 ft 
Fluid loss 6 
pn 8 
Salt content 
Caicium 40) ppm 
Oil content 


6,000 ppm 


Solid content 


Floor temperature 134 | 


Mud Pre-Treated for Cement 
After the surfactant mud was com 
pletely made up and circulated, the ce 
The mud had 
been pre-treated for cement, so no ad- 
verse effects were experienced with the 


mud, Drilling was resumed 


ment plug was drilled 


Field Checks on the Mud 
Because this particular mud was un 


dergoing its first test in the field, the 


mud company moved a portable labora 
tory to the location and set up a lab 
oratory routine to check all physical 
and chemical characteristics of the mud 
at about four-hour intervals. The pr- 
mary reason for this was to gain as 
much information as possible on the 
relatively new mud system 

These mud checks indicated that this 
system was very stable, changing little 
trom day to day. 

In addition to the routine checks 
continuous pilot testing was carried on 
at elevated temperatures and a ma 
terial balance was continually run on 
the well. A record was kept of all the 
water, barites and other materials that 
were added to the system. The pit vol 
ume was recorded so the amount of 
fluid lost down the hole or to evapora 


tion could be ascertained 


Effect of Drilling in Salt 

As previously mentioned, the salt 
dome was penetrated unexpectedly 
The effect on the mud system was not 
great even though the salt content 
of the mud increased from 11,000 ppm 
up to saturation, o1 perhaps super-satu 
ration. The primary effects were a slight 
increase in viscosity and fluid loss. The 
viscosity was increased by about 20 
sec per qt as measured by a Marsh fun 
nel at surface temperature, and the 
water loss increased from about 4 cc up 
to 15-16 cc for a short period of time 
The latter was lowered with additives 

\ low sodium surfactant system be 
haves very much like a fresh water sys- 
tem that has been buffered to minimize 
the effect of contamination. Actually, 
a surfactant system is not nearly so 
susceptible to contamination as a fresh 
water system 


FIG. 13. Recording of flow line temperatures over « 24-hour 
period. Note how temperatures fall during round trip 


FIG. 14. Men behind the well, left to right: Howard C. Warren 
Wilbur L. Ginther and George C. Clement of Ginther, Warren and 
Ginther; Bill Callahan, consulting geologist and author Bob Keen 
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Advantages and Disadvantages of the New Mud 


Summed up here are the advantages 
and disadvantages of this new mud 

1. It will withstand high tempera- 
tures above 460 F without gel- 
lation or cementation. It is not 
necessary to break circulation at 
intermediate points when run- 
ning in the hole. 
The gel strength and viscosity of 
this type system are fragile and 
the gas or air trapped in the mud 
during drilling easily break out 
of it. 


3. The daily maintenance cost is 
low because the materials in the 
mud do not break down, and 
therefore do not develop viscosi- 
ties or gel strengths which would 
require watering back. Any addi- 
tion of barites is to increase the 
mud weight. 


This mud will not remove paint 
from the rig or burn the skin or 
eyes of the crew men because its 


EEE completion of the Well 


A cement plug was set in the open 
hole from 14,250 to 14,550 ft to pre 
vent contamination of the mud and to 
seal off the salt section from possible 
producing zones up the hole. Because 
of the high temperature and the high 
salt content of the zone, special retard- 
ants had to be used in the cement 

Because of the tight nature of the 
Georgetown formation, an open-hole 
completion of this zone was attempted 
A 7-in. liner was set from 10,835 to 
12,898 ft, leaving an open-hole section 
of approximately 1300 ft. Purpose of 
the liner was to shut off a sloughing 
shale zone immediately below the 95s - 
n. casing at approximately 11,200 ft 
and to make possible the testing of the 
Austin chalk zone at 11,750 ft 

Ihe subsequent test of this hole was 
difficult, to say the least, and the lack 
of equipment and tools designed to 
withstand high temperatures en- 
countered in some instances ampli- 
fied the problem. A test of the open 
well section started when a tool was run 
to the bottom of the liner and left open 
for 172 hours. The result of this test 
was a slight blow at the surface indi- 
cating a tight formation 

After pumping in 8000 gal of acid 
the well was put on test again and 
showed 2400 psi surface pressure when 
the drill pipe collapsed. On a subse 
quent test, the choke in the tool 
plugged, and the formation was re 
acidized with 4000 gal of acid. This 
time, the drill pipe plugged and the 
wire line bailer run inside the pipe was 
stuck. The drill pipe was taken out of 
the hole and another test was started 

While circulating to condition the 
mud, a pin on the 27%s-in. drill pipe 
parted; however, the fish came out 
easily with an overshot. The mud in 
the open-hole section was displaced 
with diesel oil and the well again put 
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on test and again the drill pipe 
plugged. The pipe was filled with wate 
and pressured up in an attempt to un 
seat the packer, but the drill pipe 
parted 

Attempts to pull the fish with an 
overshot were unsuccessful, and the 
tool would not disengage from the fish 
The high temperature in the hole ren 
dered the string shots ineffective, but 
eventually the fish was recovered 

A retainer packer was set at 12,830 
ft and the weld perforated from 11,739 
to 11,801 ft to test the zone behind the 
liner. Despite numerous fishing jobs 
during this phase of the test, it proved 
non-commercial because the formation 
was too tight. However, when a bridge 
plug was set at 4500 ft and the zone was 
block-squeezed for production, the 
drillstem test indicated low-volume gas 
production. The well was temporarily 
abandoned 

One of the obvious conclusions to be 
gained from this completion ts that 
equipment must be devised to with 
stand elevated temperatures 


CONCLUSIONS 


The new low-sodium surfactant 
mud is adequate for the high 
temperature, deep drilling that 
lies ahead. For this service, it is 
economical and easily main 
tained 

Logging equipment should be 
improved to withstand higher 
temperatures 

Accurate methods of taking bot 
tom-hole temperatures should be 
devised. They should be run in 
connection with the logging 
equipment 

Mud logging is a valuable tool 
in holes of this type when used 
in connection with other logs 
The mass spectrometer method 


pH is maintained at about 8.3 to 
9.2. 

There is little contamination 
from mud making shales. 


Ihe primary disadvantage of the 


mud is its initial cost. However, 01 
deep holes the cost ts offset by the low 
daily maintenance 

Another disadvantage ts the fact that 
the pH must be carefully controlled 
ind if green cement is to be drilled, the 


mud must be pre-treated 


of logging mud returns can dif 


terentiate between shale gas 
and heavier hydrocarbons 
String shot equipment should be 
improved to withstand higher 
temperatures 

Certain of the perforating guns 
should also be improved to with 
stand higher temperatures 
traight-hole deviation instru 
ments should be 
withstand high temperatures 


Cement additives should be de 


improved t 


veloped to adequately provide 
services for wells of this type 

Packers should be devised with 
seals to withstand these tem 


peratures 
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i believe im... 


INCENTIVE PROGR 


... says W. R. Harrington, 
Vice President and Safety Director 
Gardner Brothers Drilling Company 
Dallas, Texas 


I BELIEVE IN SAFETY WORK. 

I believe in the effectiveness of any 
effort by anyone toward the reduction 
of injuries. 

I believe in using any tool which will 
effectively promote safety. 

I believe in the use of incentive pro- 
grams in safety work and I know they 
can be effective. 

I believe incentives are perhaps the 
best single tool when properly applied. 
I do not mean to imply that incentives 
alone will do a complete safety job. 
Certainly an incentive program will not 
remove physical hazards from the 
working area of the employees nor will 
it do a thorough job of training your 
employees in correct and safe operat- 
ing procedures. 

There is no ONE effort that will do 
away with accidents or injuries. There 
is no one cure-all. If there were, I 
would certainly want it for my safety 
program and I am certain that you, too, 
would be delighted to find the magic 
formula. In recent years penicillin and 
the other antibiotics have become 
known as miracle drugs, but certainly 
no one believes that they will ever do 
away with the practicing MD. Anti- 
biotics will not set broken bones nor 
soothe the suffering nor cure the many 
ills which are not affected by these 
magic drugs. As in medicine, an in- 
centive program will not replace the 
safety engineer, the program of selec- 
tion and training nor the program of in- 
spection which is responsible for re- 
moving physical hazards. When prop- 
erly applied, incentives can and will do 
a big job in any safety program. 


incentive Programs Work 
Incentive programs are working for 
many drilling contractors. In this in- 
dustry facts are hard to obtain that 
would show what all contractors are 
doing in any particular field. I have 
been unable to find any source that 
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would give me the information I would 
like to pass on to you. From several 
reasonably authoritative sources, how- 
ever, I have compiled a few facts 
which I consider to be very conserva- 
tive. I have been able to determine that 
there are at least 150 contractors rep- 
resenting about 800 rigs now using the 
gloves incentive plan. Of these less 
than 4 percent discontinued the plan 
within the first 90 days and none of 
them have stopped the gloves incentive 
program after it had been used more 
than the three months. 

I know of 10 contractors using mer 
chandise incentive plans. There are 
six giving safety shoes and three giving 
coveralls as safety incentives. These 
contractors are all convinced that their 
incentives programs are paying off and 
helping them do a better job in safety 
One contractor has had a safety pro- 
gram run by a competent safety engi- 
neer for many years. His program in- 
cluded all the usual good basic safety 
plans and in addition his company gave 
all employees vacations. As an experi- 
ment, work gloves were given to the 
employees and became strictly a safety 
award. This particular contractor 
claims the gloves program cut his in- 
juries exactly in half as compared to 
the normal injury rate under a safety 
program without incentives. 

One contractor told me that his re- 
turn dividend the first year of his in- 
centive program was 4'2 times the 
cost of his gloves awards. This contrac- 
tor told me that he knew the cost of 
his incentive program would gradually 
approach the amount of savings he 
could recover yet he considered the 4 
to 1 ratio of hidden costs as his biggest 
compensation in inaugurating the in 
centive plan. 


Program Not Costly 
Just to point out that a great many 
awards are actually incentives but are 


THE 


not in any way costly, I would like to 
give you the 1956 AAODC figures on 
the drilling industry safety awards. 

Fifty drilling contractors took advan- 
tage of the safety awards program and 
issued 638 certificates, 56 rig award 
plaques and 1551 wallet cards. Cer- 
tainly these awards are of no great 
monetary value but I know from ex- 
perience that they do act as incentives 
and the crewmen in the drilling indus 
try are very proud of them 

As I said before I can't prove many 
of the above figures. I personally am 
sure they are conservative but there 
are some facts that I can give you 
which can be proved and I will vouch 
for their validity 

The incentive program in effect in 
Gardner Brothers Drilling Company 
is working. We have reduced our loss 
ratio from 143 percent to a figure of 
18 percent for the last six months. 

This is indeed an impressive figure, 
however, | am sure most of you know 
that loss ratio figures too often give a 
false picture of the process of a safety 
program. Certainly a company with an 
extremely bad record can make even 
mediocre progress look as though they 
are setting the world on fire by the use 
of these comparisons. After all, a loss 
ratio is just that a comparison, It ts 
figured on the basis of comparing your 
current losses to the money you give 
to your insurance carrier as premiums 
based on your previous experience. 

I believe a more accurate compar! 
son of periods of time within a com 
pany or a comparison of one com 
pany’s record with another may be bet 
ter expressed in terms of hours of ex 
posure. For instance, I have now 
started keeping my comparison figures 
in terms of injuries per units of man 
hours and a type of severity compari- 
son figure in terms of loss in dollars 
per unit of man-hours 

Continued on page B-32 
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They have... 


TWO YEARS AGO I BEGAN TO 
SEE THE LIGHT ON THE FALLA- 
CIES OF INCENTIVE PROGRAMS 
one in our 
transportation department and one in 
the drilling department. I was the 
father, so to speak, of these programs 
and frankly I was quite proud of them 
In my visits on rigs and with the truck 
drivers, the men quite often mentioned 
these programs asking 
when they would receive their new 
award. To me, this indicated that these 
prizes and awards were foremost in 
their mind and as such would be a 
compelling force in making them work 


We had two programs 


usually by 


more safely 

The dawning of this light came one 
day while | was talking to a truck 
driver and his statement was in effect, 
Sure, | like these prizes and my wife 
is quite proud of the ones we have at 
home and I appreciate them. But, if 
you think that | am thinking about 
them when I am driving my truck 
along the highway or through the city 
of New Orleans and this thinking 
causes me to be more careful, you are 
nuts. My job is to drive this truck and 
get these loads to their destination with- 
out tearing the truck up, losing the 
load, injuring myself, or someone else 
That's what I have in my mind when 
1 am driving not whether or not my 
wife is going to be able to order the 
prize she has picked out in the catalog.” 

This occurred BEP (for the benefit 
of the BEP means before 
Elvis Presley). The term was not in 
popular use then, but to borrow the 
now popular phrase, | was “all shook 
up.” Here was a man who had very 
proudly prizes, 
awards, gifts, and what have you 
made possible by one of my pet incen 


squares, 


accepted numerous 


tive programs and now he tells me that 
they are not responsible for his excel 
lent safety record 

Since that time I have asked other 
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—THEIR FALLACIES 


. says John P. Carpenter, 


Director, Industrial and Public Relation 


The Offshore Compony 


Baton Rouge, lovisiano 


employees throughout the company if 
they could truthfully say that the pros- 
pect of receiving some type of gift or 
award actually entered their minds 
while they went about their regular 
WA ork 

As yet, I have to find one who would 
so state even though all of them were 
quick to tell me that they appreciated 
the gift and that they thought the pro- 
gram was wonderful and that the only 
way it could be improved was to give 
bigger and better gifts. 

Perhaps I should point out here tha 
the cost and magnitude of our incent 
ive programs compared to some now 
operating is somewhat like comparing 
the old radio show “The $64 Question” 
to the now famous TV show “The $64, 
000 Question.” But regardless of the 
monetary values involved, an incen 
tive program ts an incentive program 


A Hypothetical Case 

lo keep this discussion on a general 
ized basis, let us set up a hypothetical 
situation where a drilling company ts 
on the verge of inaugurating an incen 
tive program 

Let's assume that the name of the 
company is the Square Hole Drilling 
Company and that the president or 
owner is “Crown Block” Hardrock 
Square Hole Drilling Company op 
erates 10 rigs. It was founded and built 
primarily upon the rugged individual 
ism of Mr. Hardrock. Now Ol Crown 
Block, as he is known throughout the 
oil field, is well established and keeps 
his rigs running because his motto 1s, 
“If it can be drilled, I can drill it.’ 
Their company motto is, “If you can’t 
get it, you can’t stay.” Crown Block 
looks after all the operations and his 
secretary-treasurer looks after the 
financial matters, particularly insu! 
ance 

One day his secretary-treasurer ap 


proaches Crown Block and says 


1957 


Crown Block, we have got to do som« 
thing about our bad safety record. We 
have run through every insurance car 
rier in Texas with the exception of one 
and that company refuses to take our 
risk at any premium unless we set up 
some sort of safety program.” 

Now this throws OI’ Crown Block 
Just imagine the Square 
Hole Drilling Company (the “go-get 
tingest” contracting company in Texas) 
on the verge of being shutdown for the 
simple reason that they can't get in 
surance coverage. Crown Block says 
that if the field superintendents had 
anything to do with it they want him 
to drill all the wells. Even so, these 
field superintendents’ main offices say 
that Crown Block is not going to drill 
those wells unless he has insurance 


tor a loop 


coverage 

After discussion 
Crown Block is convinced that he has 
no choice but to institute some sort of 


considerable 


safety program, and he is just as con 
vinced that he is not going to have any 
dadblamed young whippersnapper of a 
safety engineer running up and down 
the highway in a company car on an 
expense account, hauling goggles 
around and 
everybody's business 


sticking his nose into 
Suddenly, he gets an idea. “I'll pay 
them a bonus if they don't have any 
lost-time accidents.” In a few minutes 
he has a better idea and he tells his 
secretary-treasurer to check with 10 or 
1S other contractors and find out what 
they are doing 


A Scheme Devised 

The next day Mr. Secretary-Treas 
urer confronts Crown Block with an 
array of incentive programs that would 
Stagger the imagination. They include 
vacations, cash bonuses, savings bonds 
gloves, safety shoes, steak dinners, bar 
everything 
Continued on page B-33 


becues, and imaginabk 


B-31 





P 420.31 


i believe im... 


INCENTIVE PROGR 


... says W. R. Harrington, 
Vice President and Safety Director 
Gardner Brothers Drilling Company 
Dallas, Texas 


I BELIEVE IN SAFETY WORK. 

| believe in the effectiveness of any 
effort by anyone toward the reduction 
of injuries. 

I believe in using any tool which will 
effectively promote safety. 

I believe in the use of incentive pro- 
grams in safety work and I know they 
can be effective. 

I believe incentives are perhaps the 
best single tool when properly applied. 
I do not mean to imply that incentives 
alone will do a complete safety job. 
Certainly an incentive program will not 
remove physical hazards from the 
working area of the employees nor will 
it do a thorough job of training your 
employees in correct and safe operat- 
ing procedures. 

There is no ONE effort that will do 
away with accidents or injuries. There 
is no one cure-all. If there were, | 
would certainly want it for my safety 
program and I am certain that you, too, 
would be delighted to find the magic 
formula. In recent years penicillin and 
the other antibiotics have become 
known as miracle drugs, but certainly 
no one believes that they will ever do 
away with the practicing MD. Anti- 
biotics will not set broken bones nor 
soothe the suffering nor cure the many 
ills which are not affected by these 
magic drugs. As in medicine, an in- 
centive program will not replace the 
safety engineer, the program of selec- 
tion and training nor the program of in- 
spection which is responsible for re- 
moving physical hazards. “Vhen prop- 
erly applied, incentives can and will do 
a big job in any safety program. 


incentive Programs Work 
Incentive programs are working for 
many drilling contractors. In this in- 
dustry facts are hard to obtain that 
would show what all contractors are 
doing in any particular field. I have 
been unable to find any source that 
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would give me the information I would 
like to pass on to you. From several 
reasonably authoritative sources, how- 
ever, I have compiled a few facts 
which I consider to be very conserva- 
tive. I have been able to determine that 
there are at least 150 contractors rep- 
resenting about 800 rigs now using the 
gloves incentive plan. Of these less 
than 4 percent discontinued the plan 
within the first 90 days and none of 
them have stopped the gloves incentive 
program after it had been used more 
than the three months. 

I know of 10 contractors using mer- 
chandise incentive plans. There are 
six giving safety shoes and three giving 
coveralls as safety incentives. These 
contractors are all convinced that their 
incentives programs are paying off and 
helping them do a better job in safety 
One contractor has had a safety pro- 
gram run by a competent safety engi- 
neer for many years. His program in- 
cluded all the usual good basic safety 
plans and in addition his company gave 
all employees vacations. As an experi- 
ment, work gloves were given to the 
employees and became strictly a safety 
award. This particular contractor 
claims the gloves program cut his in- 
juries exactly in half as compared to 
the normal injury rate under a safety 
program without incentives. 

One contractor told me that his re- 
turn dividend the first year of his in- 
centive program was 4'2 times the 
cost of his gloves awards. This contrac- 
tor told me that he knew the cost of 
his incentive program would gradually 
approach the amount of savings he 
could recover yet he considered the 4 
to 1 ratio of hidden costs as his biggest 
compensation in inaugurating the in 
centive plan. 


Program Not Costly 
Just to point out that a great many 
awards are actually incentives but are 


not in any way costly, I would like to 
give you the 1956 AAODC figures on 
the drilling industry safety awards. 

Fifty drilling contractors took advan- 
tage of the safety awards program and 
issued 638 certificates, 56 rig award 
plaques and 1551 wallet cards. Cer- 
tainly these awards are of no great 
monetary value but I know from ex- 
perience that they do act as incentives 
and the crewmen in the drilling indus 
try are very proud of them 

As I said before I can’t prove many 
of the above figures. I personally am 
sure they are conservative but there 
are some facts that I can give you 
which can be proved and I will vouch 
for their validity 

The incentive program in effect in 
Gardner Brothers Drilling Company 
is working. We have reduced our loss 
ratio from 143 percent to a figure of 
18 percent for the last six months. 

This is indeed an impressive figure, 
however, I am sure most of you know 
that loss ratio figures too often give a 
false picture of the process of a safety 
program. Certainly a company with an 
extremely bad record can make even 
mediocre progress look as though they 
are setting the world on fire by the use 
of these comparisons. After all, a loss 
ratio is just that a comparison. It is 
figured on the basis of comparing you! 
current losses to the money you give 
to your insurance Carrier as premiums 
based on your previous experience. 

I believe a more accurate compar! 
son of periods of time within a com 
pany or a comparison of one com 
pany’s record with another may be bet- 
ter expressed in terms of hours of ex 
posure. For instance, I have now 
started keeping my comparison figures 
in terms of injuries per units of man 
hours and a type of severity compar- 
son figure in terms of loss in dollars 
per unit of man-hours. 

Continued on page B-32 
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They have... 


TWO YEARS AGO I BEGAN TO 
SEE THE LIGHT ON THE FALLA- 
CIES OF INCENTIVE PROGRAMS 
one in oul 
transportation department and one in 
the drilling department. I was the 
father, so to speak, of these programs 
and frankly I was quite proud of them 
In my visits on rigs and with the truck 
drivers, the men quite often mentioned 
asking 
when they would receive their new 
award. To me, this indicated that these 
prizes and awards were foremost in 
their mind and as such would be a 
compelling force in making them work 


We had two programs 


these programs usually by 


more safely 

The dawning of this light came one 
day while I was talking to a truck 
driver and his statement was in effect, 
Sure, | like these prizes and my wife 
is quite proud of the ones we have at 
home and I appreciate them. But, if 
you think that | am thinking about 
them when I am driving my truck 
along the highway or through the city 
of New Orleans and this thinking 
causes me to be more careful, you are 
nuts. My job is to drive this truck and 
get these loads to their destination with- 
out tearing the truck up, losing the 
load, injuring myself, or someone else 
That's what I have in my mind when 
1 am driving not whether or not my 
wife is going to be able to order the 
prize she has picked out in the catalog.” 

This occurred BEP (for the benefit 
of the “squares,” BEP means before 
Elvis Presley). The term was not in 
popular use then, but to borrow the 
now popular phrase, | was “all shook 
up.” Here was a man who had very 
proudly numerous prizes, 
awards, gifts, and what have you, 
made possible by one of my pet incen 
tive programs and now he tells me that 


accepted 


they are not responsible for his excel- 
lent satety record 
Since that time I have asked other 
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—THEIR FALLACIES 


says John P. Carpenter, 


Director, Industrial and Public Relation 


The Offshore Company 


Baton Rouge, Lovisiano 


employees throughout the company 
they could truthfully say that the pros- 
pect of receiving some type of gift o1 
award actually entered their minds 
while they went about their regular 
work 

As yet, I have to find one who would 
so state even though all of them were 
quick to tell me that they appreciated 
the gift and that they thought the pro- 
gram was wonderful and that the only 
way it could be improved was to give 
bigger and better gifts. 

Perhaps I should point out here that 
the cost and magnitude of our incent 
ive programs compared to some now 
operating is somewhat like comparing 
the old radio show “The $64 Question” 
to the now famous TV show “The $64, 
But regardless ot the 
monetary values involved, an incen 


000 Question.” 
tive program is an incentive program 


A Hypothetical Case 

To keep this discussion on a general 
ized basis, let us set up a hypothetical 
situation where a drilling company ts 
on the verge of inaugurating an incen 
tive program 

Let’s assume that the name of the 
company is the Square Hole Drilling 
Company and that the president o1 
owner is “Crown Block” Hardrock 
Square Hole Drilling Company op 
erates 10 rigs. It was founded and built 
primarily upon the rugged individual 
ism of Mr. Hardrock. Now OF Crown 
Block, as he is known throughout the 
oil field, is well established and keeps 
his rigs running because his motto 1s, 
“If it can be drilled, I can drill it.’ 
Their company motto is, “If you can’t 
get it, you can’t stay.” Crown Block 
looks after all the operations and his 
secretary-treasurer looks after the 
financial matters, particularly insu! 
ance 

One day his secretary-treasurer ap 


proaches Crown Block and says 
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Crown Block, we have got to do some 
thing about our bad safety record. We 
have run through every insurance Ca! 
rier in Texas with the exception of one 
and that company refuses to take our 
risk at any premium unless we set up 
some sort of safety program.” 

Now this throws OI Crown Block 
tor a loop. Just imagine the Square 
Hole Drilling Company (the 
tingest” contracting company in Texas) 
on the verge of being shutdown for the 
simple reason that they can't get in 
surance coverage. Crown Block says 
that if the field superintendents had 
anything to do with it they want him 
to drill all the wells. Even so, these 
field superintendents’ main offices say 
that Crown Block is not going to drill 
those wells unless he has insurance 


“go-get 


coverage 

After considerable 
Crown Block is convinced that he has 
no choice but to institute some sort of 


safety program, and he is just as con 


discussion 


vinced that he is not going to have any 
dadblamed young whippersnapper of a 
safety engineer running up and down 
the highway in a company car on an 
expense account, hauling goggles 
around and sticking his nose into 
everybody's business 

Suddenly, he gets an idea. “I'll pay 
them a bonus if they don't have any 
lost-time accidents.” In a few minutes 
he has a better idea and he tells his 
secretary-treasurer to check with 10 o1 
15 other contractors and find out what 
they are doing 


A Scheme Devised 
The next day Mr. Secretary-Treas 
urer confronts Crown Block with an 
array of incentive programs that would 
stagger the imagination. They include 
vacations, cash bonuses, savings bonds 
gloves, safety shoes, steak dinners, bar 
becues, and everything 
Continued on page B-33 
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Incentive Programs 


Continued from page B-30 


Let me give you an example of what 
has been done within our organization. 
Before the beginning of our safety 
program as such, our frequency was 
.378 injuries per thousand man-hours 
During the year the safety program 
was inaugurated this figure rose to .498 
injuries per thousand man-hours. Our 
most recent figures show that our rate 
is now in the neighborhood of .17 in- 
juries per thousand man-hours. The 
severity has likewise dropped from well 
over $100 loss per thousand man-hours 
to the present rate of something under 
$40 loss per thousand man-hours. This 
type of progress is not at all unusual 
among contractors who begin a safety 
department because of an extremely 
bad safety record. I can honestly say 
we have done a good job safety-wise 
during the past three years. 

A great deal of the credit for this 
improvement is due to our incentives 
programs. Not all the credit, mind you, 
but a great deal of it is attributable to 
what others may call a “giveaway” 
program. We never like to think of our 
program as a giveaway in any sense of 
the word. We tell our employees, and 
I preach it everywhere I go, that it is 
really a savings sharing plan. 

We do not give our employees a re- 
ward for working safely, rather we 
consider the problem from the stand- 
point of returning to the man a portion 
of the money saved through extra 
efforts. 


What Are the Incentives? 

By definition, an incentive is “that 
which influences or encourages to ac- 
tion: Motive, spur, stimulus; as, the 
desire for promotion is often a pow- 
erful incentive to action.” According 
to this a pay check is an incentive. It 
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“The Point is: 


creates a motive. The possibility of be- 
ing fired may also be an incentive for 
it too Is a spur to action sometimes 
Incentives come in as many variables 
as women’s figures. They may be large 
or small, valuable or insignificant, real 
or intangible. Suppose for a minute we 
run over what some of the incentives 
being used today consist of and how 
they might be classified. There are 
permanent programs, intermittent pro 
grams and the one-time, one-shot pro- 
motions. Among the permanent pro- 
grams which give awards on a regular 
everyday basis are the following in- 
centives 

Gloves Barbecues 

Shoes Pins 

Hats Cards 

Coveralls Other records 

Insurance awards 

Vacations Merchandise 

(point system ) 

Intermittent programs are no 
a great deal but under this classifica 
tion are the seasonal promotional deals 
These I use quite often myself and try 
to make each a little more interesting 
than the last. These may consist of 
some sort of contest for a particular 
holiday, a promotional program for 
vacation safety, or any other seasonal 
activity 


One-Shot Deals 
Among the one-time one-shot pro- 
motions are classed such one-time ef- 
forts as may be produced for a specific 
purpose, such as 
1. Educating or impressing new 
employees when starting up sev 


used 


eral rigs 
Producing needed stimulant to 
lagging interest 
3. To promote a suggestion appeal 
These are designed and used to ac- 
complished a specific goal. There are 
many types of incentives that may fall 
in any of these classifications. They all 
work; they are all effective; but they 
must be tailor-made for your organi- 
zation 
As you can see, incentives may be 
classed as almost anything which 
creates a desire but let us limit our dis 
cussion today to tangible awards. Per- 
sonal praise is very important in hand- 
ling regular personnel. Personal 
achievement should be personally 
recognized, but for the moment let's 
stick to the real material incentives 


THE 


They Work”... 


Any competent safety 
any member of management directly 
concerned with a safety program in his 
organization should realize that there 


engineer 01 


are many tools available to him just as 
a Carpenter carries a big box of tools 
when going to his work 

Everyone attempting to get results in 
this field of safety has certain tools to 
use. Among these safety tools are the 
rules and regulations of his company 
safety meetings, inspections, publica 
tions, hiring procedures and training 
Another tool 
portant and perhaps a little more dra 
matic in its effect, is an incentive pro 
gram. Now we may not all like incen 
tives. It may be against our principles 


programs just as im 


You may be one of those people who 
insist that an award program amounts 
In some instances an award 
distasteful to you 
must 


to bribery 
program may be 
Certainly an 


have a good sense of taste to be in that 


advertising man 


type of work and I am sure that some 
of the soap operas and singing com 
mercials are to some degree distasteful 
Yet these th ngs do have a 
If an 


award program is in any way distaste 


to him 
place and they are effective 


ful, perhaps you should consider the 
possibility that its good effects may off 
set the bad 

I believe in using any tool which will 
effectively promote safety. If it is not 
illegal or immoral and will get the 


job done, let’s use it 


“If the Glove Fits, Wear It’’ 

Surely, you will all agree that each 
and every safety program must be 
made to fit the particular company in 
which it will be used. The same its truce 
of an incentives program. It must be 
personalized and tailored for a specific 
application. In our case machinery ts 
set up for handling an awards program 
to fit our company, our methods of 
handling payrolls and records, and to 
more or less suit the personality of our 
company (see Gardner Brothers per 
sonnel program printed here). Any 
company, whether a large corporation 
or a small individual or partnership 
group, does have a personality and its 
programs certainly should fit in with 
their way of doing business 

We looked for several things to fill 
the needs of our incentives programs 
As a result several plans are now in use 

Continued on page B-34 
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Their Fallacies 


The Financial Burden is too Great 


Continued from page B-31 
that can be given away. By this time, 
Crown Block is really worked up. He 
is going to show them. If safety records 
are what they want, he'll have the best 
safety record in the drilling business 
If a little bit would do a little good, a 
whole lot would do a lot of good 
The next step is to call a meeting 
with his superintendents and toolpush- 
ers. His message ts something like this 
Men, the Square Hole Drilling Com- 
pany has had its last lost-time accident 
We are instituting a safety program and 
this is how it works. For every 30 days 
a man works without a lost-time acci- 
dent, he gets an award. When he works 
60 consecutive days without a lost time 
accident, he gets another award. If an 
entire crew works 90 days without a 
lost-time accident, all of the crew, in- 
cluding the driller, get another award 
and the driller gets still another award 
If the entire rig works 90 days without 
a lost-time injury, in addition to the 
above, the toolpusher will get a $150 
cash bonus and we will have a steak 
dinner for all the employees on that rig 
and their families. If the entire rig 
works 6 months without a lost time 
injury, the toolpusher will get a $250 
savings bond and each driller a $150 
savings bond.’ 


For the next 15S minutes, Crown 
Block elaborates on the voluminous list 
of prizes and awards that the em 
ployees will get if they do not have a 
lost-time accident. His list is too 
lengthy and time consuming to give 
you here; but it includes vacations, TV 
sets, and their equivalents 

But his closing remarks are the most 
important part and they are, “Men, I 
am serious when I say that we are not 
going to have any more lost-time acci- 
dents. With the safety program that 
we have in effect, if you toolpushers 
can’t keep these knuckleheads from 
having these stupid and uncalled-for 
accidents that we have been having, 
U'll get some toolpushers who can 

“Now I know that you can’t lead 
these worms around by the hand 24 
hours a day so I am going to give you 
a little leeway. Our definition of a lost- 
time accident will be any injury that 
incapacitates a man to the extent that 
he cannot return to the rig the follow- 
ing day. I don’t care if he breaks his 
arm, you get a cast on it and get him 
back out to that rig and let him do 


something even if you have to hire 
another hand to work in his place on 
the floor. If you get too many cripples 
out there on the rig sitting around, send 
them here to the yard and we will let 
them piddle around here; but we are 
not going to have any more lost-time 
accidents.” 


Success? 

The program gets underway with a 
big bang. The employees are excited 
and they talk it up. There is a lot of 
excitement created and they get a big 
bang out of receiving their gifts and 
The family nights are a big 
success with large turnouts, Of course 
some of those attending have an arm 
n a sling and others have bandaged 
but they are there 


awards 


heads and hands 

Month afte 
no lost-time accidents. The office force 
Ss going mad trying to keep up with 


month goes by and still 


who is eligible for what award and see- 
ing that they are ordered and delivered 
Officials of the company are keeping 
the road hot trying to attend all of the 
steak dinners. The insurance company 
is heaping on the praise they're col- 
lecting a big premium every month and 
haven't paid anything but medical bills 

Finally, the first year under the new 
regime ends and the celebration really 
begins when OI Crown Block gets a 
refund check from the insurance com 
pany for $67,500. Of course, what he 
doesn't mention is that he paid aw hop 
ping premium of $120,000 and the in- 
surance company only paid out $10,- 
000 on medical expenses 

Most of you are familiar with the 
type restrospective insurance plan the 
Square Hole Drilling Company had 
Basically, it is this simple. The insur- 
ance broker and the carrier get a flat 
25 percent of the premium for under- 
writing the policy which, in this hypo- 
thetical case, was $30,000. The remain- 
ing $90,000 is set aside for payment of 
claims on a cost plus 15 percent basis 
However, there is a minimum and 
maximum loss clause on this cost plus 
business of 25 percent and 135 per- 
cent. This means the insurance com 
pany ts entitled to at least 25 percent 
of this $90,000, or $22,500, even if 
they pay no claims 

So actually what happened here was 
that excluding the initial $30,000, Mr 
Hardrock paid the insurance company 
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$22,500 to pay $10,000 medical ex 
pense. This policy also contains provi 
sions for 3 premium and loss adjust 
ments. One at the close of the policy 
year, one 6 months later and one 18 
months later 

Certainly, you can't blame “Crown 
Block” for being elated over his $67 
$00 refund that’s a lot of money! 
But Mr. Hardrock has overlooked a 
little matter of how much money he 
spent getting this refund. When you 
consider how much the vacations 
bonuses, and other incentives cost, plus 
slowed down operations due to work 
ing cripples, and the cost of extra 
labor to work in the cripples’ place, he 
could easily have spent $70,000 getting 
back his $67,500 


An Untimely End 

All of this elation in the Square Hole 
Drilling Company was short lived 
however, because before the 18-month 
period of readjustments had expired 
claims were being pressed and suits be 
ing filed by former employees who 
only a few months previously referred 
to their injuries as minor and are now 
referring to the same injuries as “grave 
and serious” resulting in “total and 
permanent disability.” To make mat 
ters worse, Square Hole started having 
lost-time accidents even by his own 
definition 

Something was wrong and Mr 
Hardrock had every reason to be con 
cerned, His incentive program that had 
worked perfectly for a year was now 
falling apart. He was desperate and 
sought the advice of friends one of 
whom recommended a capable safety 
consultant to evaluate his problem and 
make recommendations 

It didn’t take the consultant long t 

Continued on page B-35 
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Incentive Programs 


Safety Consciousness is the Result 


Continued from page B-32 


-including a long range program, a 
short range program and intermittent 
one-time deals 


Long Range Program 

In the category of a long range pro- 
gram, we give our employees a week's 
paid vacation at the end of 12 months 
service and it is called a safety bonus 
vacation.- This vacation is earned 
through the safety program alone as 
our company does not have a vacation 
plan as a personnel inducement. The 
employee earns this vacation by work- 
ing safely and any contribution he may 
make toward an accident penalizes 
him part of his earned time. If he is 
directly responsible or has a bad record 
himself, the rules are such that he loses 
all his privileges and must start ac- 
cumulating more time toward his va- 
cation. This is accepted by the employ- 
ees and they do not seem to think that 
they are being rewarded for being par- 
tially safe but seem to feel that they 
have made a grave mistake when they 
do something causing them to lose part 
of their vacation. 


Short Range Program 

In the short range classification, we 
give our crewmen six pairs of canvas 
work gloves along with their pay check 
every two weeks. So far as I know, our 
company is the only one making this 
award more than once a month. It is 
felt that since the same number of 
gloves and the same cost per month 
was involved under the pian we could 
have two safety reminders per month 
instead of one. 


One-Time Promotion 

We have found that one-time promo- 
tional deals can be very effective, will 
create a great deal of interest and often 
cost very little. Whenever it is felt that 
the safety program needs something to 
stir up general interest or create talk 
among our crews I try to come up with 
an unusual, stimulating program. So 
far these have taken the form of con- 
tests, surprise announcements, unex- 
pected extra awards and unearned give- 
aways. This is where the personality of 
the safety man and his ability to keep 
his finger on the pulse of his safety 
program comes into play. I think the 
timing of this sort of incentive de- 
pends on being close to the man in the 
field and the ability to spot a laxness in 
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safety interest before it becomes ap- 
parent in increased injury rates. This 
particular part of the safety incentives 
program is amazingly inexpensive in 
that many one-time promotions have 
cost nothing and a few have cost as 
much as $150. 


All in the Name of Safety 
This in a nutshell is the incentive 
program Gardner Brothers uses, al- 
though we are always looking for other 
safety tools. On the strength of this 
experience in the use of incentives, 
here are a few recommendations that 
we've found that can make a program 
work and obtain maximum benefits 
Tie the program tightly to safety 
to be sure that maximum benefit 
is being derived from each 


award. Explain to employees 
that it is a savings sharing plan 
tied directly to safety and it is 
not a giveaway nor a bribe 

If an incentive program is under 
consideration for the first time or 
is a new phase of an incentive 
program, investigate and con- 
sider as many plans as possible 
Be especially careful not to start 
something and then have it be 
come necessary to stop. Start 
your awards as small as you can 
If the award you pick is not satis- 
factory you can always come up 
to something bigger and better 
it is almost impossible to cut 
them down to something smaller 
or less expensive 


Incentive, Continued on page B-36 





to the following regulations 


be eligible to receive gloves 


payroll periods. 


tributed 


basis 
4 to 6 months service 


Full 12 months service 


are included in this category.) 


his vacation 


with children in school. 





Safety Incentive 


PERSONNEL PROGRAM 


Gloves — The fastest moving and most effective short range incentive program 
is the safety bonus gloves plan. Drillers and crewmen become eligible according 


1. The entire crew must have worked a full payroll period (14 days) wit! 
out a lost time injury to any man on the crew 
2. Only those members of the crew that have worked the full 14 days will 


The individual injured in a lost time accident forfeits his gloves for two 


Crews eligible will receive six pairs of gloves for each payroll period 
Gloves will be delivered to the rig at the same time pay checks are dis 


Vacations — All salaried field employees earn a regular vacation on the following 


| week vacation 
Each month thereafter | additional day vacation 
2 weeks vacation 
Vacation pay is exactly the same as regular pay 
(Miscellaneous hourly employees, such as truckers, welders, clerks, etc 


Safety Bonus Vacations — Drillers and Roughnecks — In order to qualify for a 
paid vacation, each employee must have worked 12 consecutive months for 
Gardner Brothers Drilling Company without a lost time accident to himself 
Any employee dismissed only because of rig shutdown will be given credit for 
his time and it will be applied to his accumulation of time providing he accumu 
lates his 12 months working time within 24 calendar months. Provided he has 
the qualifications set forth above, each roughneck and driller will be entitled to 
one week (7 days) paid vacation subject to the following deductions: 

For each lost time accident to a fellow crew member he will lose one day of 


All vacations must be applied for, approved, and taken within three months of 
the date on which the employee became eligible. By special dispensation, a vaca 
tion applied for and approved within three months may be deferred for men 


Employees resigning or dismissed for any reason other than rig shutdown will 
forfeit all rights to participate in this plan. 

For purposes of computing the time necessary to earn a safety bonus vacation, 
the records will be kept and calculated from the day following any accident which 
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Their Fallacies 


_.. But it is False Security 


Continued from page B-33 


survey the situation and get to the 
heart of the problem. Mr. Hardrock 
was dismayed and discouraged but to 
his credit he was sincere and ready to 
learn. The consultant's first step was 
to open Webster's Dictionary and read 
the definition given there of safety — 
‘The quality of being devoid of what- 
ever exposes one to danger or harm.” 

I won't attempt to give the consul- 
tant’s report in full, but briefly this is 
what he told Mr. Hardrock. His pro- 
gram had failed because it was based 
entirely on superficial enthusiasm 
without a solid foundation. Much like 
a stimulant shot in the arm, it had 
created false sensations that soon wore 
off. Square Hole had not changed their 
policies and procedures and no effort 
was made to educate, engineer, and en- 


force for safety. This whole deal had 
been a big game. As a result, the 
novelty wore off, the honeymoon was 
over and Square Hole fell back into 
their same old rut 

All good stories have a happy end- 
ing and this one is no exception. Mr 
Hardrock saw the light, employed a 
capable person to inaugurate and direct 
a safety program with a firm founda- 
tion, working at the basic principles ot 
safety and doing a wonderful job of 
preventing accidents 

Before proceeding with the second 
session of this talk, I want to publicly 
announce that all names, events, situ- 
ations, and statements were purely fic- 
titious and any resemblance to persons, 
companies, corporations, situations or 
events was entirely coincidental 








--- Or a Bribe 


disqualified a crew member. That is, if a man loses his chance for a vacation he 
Starts working toward it again the next day he is able to work 
In border lines or arbitrary cases, the drilling superintendent may submit the 
record to a board of two drillers and a toolpusher on another rig for a decision 
Vacations will not be given automatically they must be applied for on a stand- 
ard company vacation application form available in the district offices. They will 
be cleared through the Dallas office and returned to the drilling superintendent 
for final approval 
Crewmen awarded these vacations will be paid for a full week (56 hours) at 
regular rate of pay for the classification in which the majority of their vacation 
was earned 
Toolpushers 4 toolpusher may qualify for a safety bonus vacation in addi 
tion to his regular vacation by having accumulated 12 months time as a pusher 
without lost time accident to any member of his crews. However, since it would 
work a hardship on the company to have a toolpusher off the job for a safety 
vacation in addition to his regular vacation, he will receive a credit equivalent to 
a one week paid vacation which he may take under one of several options. These 
are 
1. He may have the company buy him a gift of value equal to one week's 
pay (gun, camera, clothing, fishing gear, etc.) 
He may take cash 
If he has less than two full weeks regular vacation coming he may add the 
safety vacation to his regular vacation to make up the full two weeks. Any 
additional time left will be taken under one of the other options 
4. He may take the week's vacation with pay only if the work in progress will 
warrant his absence for that length of time 
Bonus — The company has for many years followed the practice of giving sal- 
aried employees a yearly bonus at Christmas time. There is no fixed formula and 
amounts vary according to length of service and position held 
Safety Publication — Each month the company publishes a small leaflet with 
news of interest and safety items. It is named the “Scoreboard” and is aimed at 
giving the rigs crews “the score.” 
Inspections — The company has a very complete inspection sheet which is gen- 
erally filled out by the safety director at irregular intervals. We feel this is very 
effective because drilling crews show great concern at any sort of “write-up” on 
their rig and the general rig conditions showed improvement as soon as these 
inspections were inaugurated 
Gimmicks — Our safety program is kept very flexible and we feel we do a lot of 
good with a sporadic program of unusual features. These are mostly in the form 
of contests with prizes ranging from an inspection trip on an expense account to 
turkeys for the crews of a winning rig 
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Here's the Catch 

Now without the benefit of any tall 
tales, I would like to discuss a list of 
what I consider the fallacies of incen- 
tive programs. These conclusions were 
deduced from experience with incen- 
tives in our Own organizations and ob 
serving programs in other companies 
and discussing them with the people 
concerned 

When examined carefully and im- 
partially under the true light of ethics, 
an incentive program impresses me as 
a socially acceptable form of bribery. 
It appears to me that we are bribing a 
man to do something that we have al- 
ready paid him to do. Now some of 
you don’t like the word bribery and my 
previous statement has not set well 
with you, so let’s approach it from 
another angle — assuming that bribery 
is not the correct term 

Looking at it from the other angle, 
you employ a man as a driller for the 
standard wage and expect him to per 
form the duties of a driller; but ap 
parently being safety conscious, pre 
venting accidents, and maintaining a 
good safety record ts not part of his 
regular duties or responsibilities and, 
because they are not part of his regu- 
lar duties and responsibilities, you agree 
to pay him a bonus, give him a vaca 
tion, give him a prize, award, etc. 

For those of you who don’t like the 
bribery angle and don't agree that you 
are telling your employees that it isn’t 
part of their regular duties to be safety 
conscious, let us try a third angle in 
picturing incentives in their true form 

Some of you may have a private 
plane and employ a pilot. Let us mo 
mentarily remove our evaluation of an 
incentive program from the drilling rig 
to the airplane. What kind of reaction 
do you think you would get from the 
pilot of your personal plane if you were 
to offer him a TV set if he flew the 
plane from Dallas to Los Angeles with 
out crashing it. Ridiculous you say! 

It is not so far-fetched, as the prin- 
ciple is the same in a drilling crew when 
you offer a reward, whether it be a belt 
buckle, wrist watch, savings bond or a 
vacation to a crew member; because, in 
effect, you are telling him that he 
knows better but is stupid enough to in- 
jure or kill himself and that if he will 
try real hard to overcome this natural 
desire to destroy himself and success- 


> 


Fallacies Continued on page B-36 
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Incentive Programs 


Squeeze all the possible benefit 
from each dollar spent. Adver 
tise what you are doing and how 
it works in order to receive the 
maximum good from your in 
vestment 


Talk it Up! 

Some other rules that may be in- 
cluded apply to a complete safety pro- 
gram as well as to the incentives part 
of it 


Keep talking it up. As long as 
you and your supervisors are 


talking safety it will be a con- 





stant thing that will always be in 
front of the man who needs it 


Keep some new fresh approach 
going all the time. Your ideas on 
promoting safety may be just as 
good as some you take from the 
National Safety Council or from 
someone else’s program. Try to 
keep something unusual and ac 
tive working for you at all times 


Do anything you feel necessary 
to keep the interest of the men 
who can do the job for you. The 
supervisors are the ones who 
can make the safety program 
and incentive program work 


Their Fallacies 


Continue from page B-35 


fully do it for one year that you will 
give him a prize 


There Is Improvement 

I would be foolish indeed to stand 
on this rostrum and deny the fact that 
many, many companies have shown a 
remarkable improvement in their 
safety record with the inauguration of 
incentive programs. I am well aware 
of this fact and have no intention of 
disputing it. However, I do want to 
question the apparent improvement on 
two points 

1. How much has the injury fre- 

quency and severity rates for dis- 
abling injuries actually improved 
when measured by the regula- 
tions set out by the American 
Standards Association, the Na- 
tional Safety Council and the 
American Petroleum Institute? 
How much of this improvement 
is due to the incentives and how 
much is due to other forceful 
factors brought into play simul- 
taneously with the incentive pro- 
gram, but not directly or indi- 
rectly related to the incentive 
program? 

On the first point, it is common 
knowledge that many companies have 
their own definition of a lost-time in- 
jury and that such injuries as ampu- 
tated fingers, broken arms and the like 
are carried as no lost-time injuries, I 
heard of an instance —and I can’t 
authentically verify this— where a 
company ruled that a fatality was not 
a lost-time injury. It is also common 
knowledge that some men unable to 
perform their regular jobs are put on 
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lighter jobs to keep them on the pay 
roll. Others recover sufficiently on their 
days off to report on their regular 
hitch but were actually unable to per 
form their regular job the day follow 
ing the injury 

Certainly any company has the right 
to adopt its own policies and the prac- 
tice of computing frequency and sever- 
ity rates by strict ASA regulations for 
submission to the National Safety 
Council and for comparison to other 
companies is obviously not necessary 
to run a good safety program. To me 
the important thing is for the individ- 
ual company to have a true picture of 
their own experience and I personally 
don’t see how they can get a true pic 
ture unless they use an authentic crit- 
eria and apply it to every case 

On the second point, in companies 
where no safety program has been in 
effect and an incentive program is in- 
augurated, it is usually the result of the 
problem being forcibly brought to the 
attention of the management. 

While the incentive program is the 
only outward indication of a change, 
at the same time the attitude and out- 
look of management is changing. They 
are aware of the problem and are tak- 
ing steps to do something about it. 
Policies and operations begin to 
change, equipment is maintained bet- 
ter, more thought and consideration is 
given to safety in all aspects of opera- 
tions. The safety program then has the 
backing of management, and I think 
that this improves the safety record 
more than the give-aways to the work- 
ers and, furthermore, I don’t think the 
incentives should get credit for it. 


Get the Interest; Keep 
the Employee 

I am not opposed to the old 
and true” safety methods and I do not 


tried 
believe in replacing any of them but 
I do believe in dressing them up with a 
new and fresh approach as often as 
possible One of the best wavs to at 
tract interest in these new and fresh 
ideas is to use incentives to gain the 
interest of the employees you wish to 
impress 

Incentive programs are working 
Many of them are in existence. I firmly 
believe that many of them are doing a 
wonderful job 

They certainly have worked for me 
** * 


Falsification 

Going down the list 
courage the falsification of injury re 
ports and the failure to report injuries 
At first glance, a man so interested in 
his safety record that he will not report 
it and pays the medical bill himself 1s 
to be admired. On the other hand, h 
may not be doing you a favor and may 
not save you any money. A contractor 
who tolerates or openly encourages the 
reporting of a disabling injury as a 
minor injury would probably blow his 
top if he caught the driller “boilerhous 
ing” the engine report or the drilling 
report. If he caught the driller hanging 
the straight hole survey instrument in 
the doghouse shooting a day’s supply 
of charts at deg when the hole was 
actually off 7 deg, he’d run the whole 
bunch off. I submit to you that there is 
no difference in principles in these 
the only difference is the im 


attaches to 


ncentives en 


.* 


cases 
portance the contractor 
them 

Incentives tend to create an un 
healthy attitude toward safety by lead 
ing them to believe that safety is the 
art of camouflaging disabling injuries 
and therefore some type of game com 
pletely unrelated and apart from their 
work. 

In some instances incentives bring 
undue pressure to bear on individuals 
to continue working when they should 
be off work receiving medical atten 
tion. Sometimes this pressure is self- 
inflicted by the individual in an effort 
to protect his own safety record or that 
of his crew for some personal gain. In 
a case where the individual is faking 
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Their fallacies 


or exaggerating his complaints, pres- 
sure or threats from the crew may 
change his mind but bear in mind 
the crew may be mistaken as to 
whether or not the complaint is genu- 
ine and this pressure or threat from the 
crew could place you in a very unde- 


sirable position 


Ex-Employee Wedge 
Another facet of the 


grams placing the company in a vul- 


ncentive pro- 
nerable position that they provide 
disgruntled former employees with a 
good alibi when after being terminated 
they decide to file a claim on an injury 
that was never reported. This particu- 
lar point is not hearsay, gentlemen, for 
I have experience in this matter 
In situations company sub 
bes t » theory that only litter 
ents as the re 

sult of an gram that 
ncentive program can lull the com- 
pany into pulling the wool over thei 
own eves and very happily living unde 


the false impression that their safety 
record is excellent, when, in reality, it 
s very bad 

Incentives foster the type of safety 
program that is best illustrated by the 
man whose lawn is infested with weeds 
and undesirable grasses. He gets out his 
rotarv type mower and goes over the 
lawn, leaving it level and preity 
temporarily. The weeds and undesu 
ible grasses are temporarily hard to 
distinguish but they are still there 
The type safety program n eded is 
best illustrated by a man with a simt- 
lar lawn who gets out his grubbing hoe 
nd digs out the weeds and undesirable 
grasses by their roots 

Accidents are like weeds and unde- 
sirable grasses and that as long as we 
are satisfied with clipping the tops we 
are spinning our wheels. When and 
only when we get out our grubbing hoe 
ind dig out the underlying causes of 
these accidents will we rid our opera- 
tions of these undesirable roots 

Incentive vacations and bonuses 
often amount to kicking the man when 
he is down. The man who is uninjured 
can work regularly and is doing fine 
so he gets the extra cash and a vaca- 
tron Poor Ol Joe “ ho suffe ed a Sef- 
ious injury that wasn’t necessarily his 
fault, is having a rough time getting by 
on his compensation and doesn’t get 
the extra money. In an effort to make 
more persons eligible for the incentive 
benefits, especial vy drillers, the gap is 
let down to take care of a driller who 
is trying hard but has some lost-time 
accidents of a “minor” nature. This 
prompts a provision such as one I 
noticed in a program passed out here 
last year. It made the provision that the 


driller was eligible for his safety vaca- 


tion if he had no more than 4 lost-time 
accidents in his crew for the year 


The Ridiculous 

Such a departure is understandable, 
but let’s see what has happened. The 
situation has been created whereby it 
is theoretically possible for a wild 
driller to go haywire run into the 
crown, cut the line, kill all four of his 
roughnecks and tear up the rig. Then 
it the end of the vear. vou call Wild 
Bill in and say, “Son, we're proud of 
vou. You drilled a vear and only had 
four lost-time injuries. Unfortunately 
all four of them were fatalities. But 
that’s just one of those things. Take 
vour safety vacation and have a good 
time. Here’s hoping your record is as 
good next year 

Another twist to the 


ture has been presented to me by some 


ncentive pic 


of our employees and their pitch was 
driller a £ ft worth 


several hundred dollars if he goes 


“Why not give 


year without a lost-time accident. If he 
just had one man break a finger. the 
bill would be that much!” Now what 
kind of reasoning is that? Are drillers 
supposed to have accidents? If this is 
the kind of reasoning we're to use, pet 
haps we should pass out air-conditioned 
Cadillacs to drillers who go a vear 
without pulling a derrick in 
principle. 

I know that I have expressed opin 
ions in direct conflict with many of 


same 


you gentlemen more learned and ex 
perienced than I. Nevertheless my opin- 
ions, Observations and recommenda- 
tions were sincere and in good faith 
Due to the controversial nature of the 
subject I want to set the record straight 
with regard to my Opinions on some 
points 

First of all 1 am not opposed to steak 
dinners, banquets, barbecues or pic- 
nics for employees only or the entire 


family. I think such activities are won- 
derful and beneficial even when no 
safety meeting is held. My point is that 
when you limit them to rigs with good 
safety records you are excluding the 
people who would profit by it most. 
On the subject of vacations, I think 
they are beneficial to both the em 
ployee and employer, and if I were a 
contractor I would make them available 
to all employees. My objection to tying 
them to safety records is that it ts dif- 
ficult if not impossible to administer 
such a plan discriminating 


against some of your employees 


without 


Recognition 
Certainly I wholeheartedly endorse 
the practice of recognizing em>loyees 


records, but 


with outstanding safety 


f 
j 


here 
there 1s 


distinct difference between 


recognition programs and incentive 
programs. The difference is compar 
ible to that between a pat on the back 

llowing an accomplishment and 
n the face of the indi- 


1al to encourage him to accomplish 


aving money 


ld like to quote from a talk to 
1955 AAODC South Louisiana 
Clinic by Max Clayton, man- 
ager of Shell Oil Company's Marine 
Production Division in New Orleans 
His subject was “The Care, Mainten- 
ance, and Operation of Blowout Pre- 
vention Equipment.” He made a state 
ment that | remember quite vividly and 
‘Gentlemen, the answer to our 
problem is the selection, training, and 
placement of personnel.” 

I would like to transpose Clayton's 
Statement and submit to you the propo- 
sition that the answer to all our safety 
problems is the selection, training, and 
placement of personnel and that an in- 
centive program standing alone is a 
poor excuse for a safety program 


** * 


it was 





consideration and evaluation 


ENGINEER offers this discussion 





EDITOR'S NOTE: Incentive programs are being emploved successfully by 
many drilling contractors to promote safety on their rigs. There are those, 
however, who have had less satisfactory results 

The controversy that has developed among those who are charged with 
the safety of drilling employees, concerning the value of these programs 
has triggered a double-barreled discussion at the recent Drilling Industry 
Safety Clinic in Dallas. Safety directors, representing two leading drilling 
contractors, presented their thoughts and experiences with safety incentive 
programs at the AAODC sponsored meeting 

Their arguments pro and con 
Altho 
solved and a perfect program may not yet be found 
has certainly been stimulated. So long as safety is talked 
safety minded. It is with this one thought in mind that THE PETROLEUM 


are presented here for your own 
the controversy mav not be re 
safety Consciousness 


-men will be 
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Development and field testing of 


Drilling costs can be 
reduced as much as 25 
percent in a 7500 ft hole 
using this unique 
three-cone bit and surface 
equipment designed for 
casing drilling 


J. M. Camp, 
J. E. Ortloff, 
and R. H. Blood 


Research Department, 
The Carter Oil Company 
Tulsa, Oklahoma 


RECENT 
types of retractable rock bits suggest a 
fresh approach to reduce ever-increas 
ing drilling costs. Although the retract- 
able bit idea is not new, field tests have 
proved the bits mechanically sound and 
substantial progress has been made to- 
ward manufacture. 

A four-cutter and a three-cone bit 
have been developed. The four-cutter 
retractable bit was tested first and 
found sound, but compared with con- 
ventional bits its drilling rate and bit 
life were not satisfactory. 

A three-cone bit, still lacking minor 
adjustments, has been developed with a 
drilling rate comparable with conven- 
tional tri-cones. The life of this bit is 
90 percent of conventional bits. Based 
on this performance and with surface 
equipment designed for casing drill- 
ing, drilling costs can be reduced by 
perhaps as much as 25 percent in a 
7500 ft hole. 


favorable tests using two 


Old ideas — New Approach 
Drilling with casing and collapsible 
drag bits is not broadly new. Before 
muds were developed to control heav- 
Original paper presented at the ASME Petro- 
leum Mechanical Engineering Conference in 


Tulsa, Oklahoma, September 22-25, 1957 
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P 425.214.21 


Wire-Line 
Retractable Rock Bits 


ORIVE SPLINES 
NO. 3 CONE 


RECESS PY, at 


a 


FIG. |. Three-cone retractable bit, was the more successful of the two types 
tested. Cutaway shows cones sliding into position in the specially constructed dril 
collar. Second photo shows the bit in drilling position. The bit cuts a 934-in. hole 
and 7-in. streamlined casing is used as the drillstem 


ing shales, this method was used in 
penetrating such shales in the Gulf 
Coast and East Texas. This early cas- 
ing drilling permitted shale sections to 
be penetrated without pulling pipe to 
change bits, the casing being carried 
to total depth and cemented in place. 
Drilling with casing and retractable 
rock bits was analyzed to see if drilling 
costs could be reduced by this method 
Estimated costs of retractable bit drill- 
ing were compared with costs of stand- 
ard rotary drilling in 7500-ft Mid-Con- 
tinent wells, and savings up to 25 per- 
cent of conventional drilling costs 
were indicated. Fig. 2 shows the esti- 
mated cost of drilling with casing as a 
percent of conventional drilling cost 
when related to various drilling rates 
and lengths of bit life for retractable 
bits. The predicted savings for casing 
drilling were based on reductions in 
time, equipment, investment, and labor 
resulting from the elimination of trips 
with drill pipe to change bits. Reduced 


equipment investment is considered 
possible because the need for high 
powered, high-speed hoisting equip 
ment to make rapid round trips is 
eliminated. The only equipment re 
quired is that for adding single stands 
of pipe or for handling occasional 
emergency pulling operations at slow 
speed. 

In the drilling system analyzed, 7-in 
OD streamlined casing was selected for 
the drill string. Two retractable rock 
bit designs were considered — a four- 
cone, and a three-cone. The bits pass 
in a collapsed position through the cas 
ing bore and then expand to cut a hole 
large enough (954-in. diameter) to 
pass the casing. The bits are trans- 
ported in and out of the hole by a swab 
bing or sand line 

Since round trips with pipe are not 
required, it was assumed that the mast 
for adding single casing joints would be 

*The term “drilling costs,” as used in this 


refers to the penetration (or contrac- 
portion of total well costs 
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*These estimotes 


of retroctabie bits 


shorter than standard height, and that 
less hoisting power would be required 
One crewman eliminated 
Rotation and circulation would be con- 


would be 
ventional except that a special casing 
drive would replace the standard rotary 
kelly and bushing 

Development of a four-cone retract- 
able bit was started first, and later the 


three-cone bit was built 


Operation of the Four-Cone Bit 

The four-cone bit was designed to 
carry the collapsed cutters in pairs for 
making round trips. Fig. 3 shows the 
special drill collar receiving the bit. 
When the two spring dogs contact a 
shoulder near the bottom of the drill 
collar, they stop the downward move- 
ment of the two center cutters. 

A sinker bar at the top of the bit 
pushes the two hinged outer cutters 
against a (supported by the 
dogs) and the wedge in turn forces the 
outer cutters to gage diameter. At the 
same time the heavy spring is com- 
pressed and the upper latching dogs are 
carried past a downward-facing shoul- 
der near the upper end of the bit as- 
sembly. A seal is expanded to fit the 
bore of the drill collar. The overshot, 
which is attached to the cable, is re- 
leased from the bit spearhead when a 
tripping sleeve is dropped down the 
cable from the surface. The cable is 
then reeled from the well 

The casing is lowered until the bit 
reaches bottom and the upper dogs 
carry the drilling weight as shown in 
Fig. 4. A drive lug, extending down- 


wedge 


FOUR-CONE 81T 2’ 


FIG. 2. Estimated drilling costs using re- 
tractable bits in actual performance tests 
based on comparisons of drilling rates and 
bit life of conventional bits 


DRILLING RATE 
(Per cent of 
conventional ) 


60% 


80% 


THREE -CONE BiT® 


i0o% 


60 80 100 i20 


cent of conv. bit fe) 


ward from the upper shoulder trans 
mits drilling torque through one of the 
upper dogs to rotate the bit 

Mud coming down the casing bore Is 
diverted by the seal through ports and 
down the center of the bit body. The 
stream is divided into two jets which 
strike the bottom of the well between 
the outer and inner cones 

Worn-out bits are replaced by re- 
versing the above procedure. The cas 
ing is picked up enough to permit the 
surface connection to be broken and 
the pipe to be hung in the slips. The 
cable and overshot are lowered over 
the spearhead and the collapsed bit is 
pulled to the surface 


Operation of the Three-Cone Bit 

The three-cone bit was designed to 
use the largest cones that could possi ly 
pass through the bore of the casing. To 
do this, the cones are arranged in single 
file when the bit is collapsed. Fig. 1 
shows the bit collapsed in a cut-away 
view of the special drill collar designed 
to receive the bit. Also in Fig. | the 
bit is shown expanded to full drilling 
diameter. 

The bit is lowered on a cable and 
special overshot through the casing 
Each cone is stopped successively by 
contact of separate spring-loaded dogs 
in the locking recess. Thus all three 
cones are positioned at the lower end 
of the drill collar. The heavy central 
mandrel (to which the cone carriers 
are slidably attached) continues down- 
ward to wedge the cone legs outward 
against the lower end of the drill col- 
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lar bore. Corrugations (or splines) in 
the casing bore engage the outside of 
the cone legs to transmit torque directly 
from the drill collar to the bit. Thus a 
direct method is provided for driving 
the three-cone retractable bit. For the 
four-cone bit, dogs transmit torque 
and weight into the mandrel several 
feet above the cutters 

An expanding packer is held down 
by two latching dogs (not shown in the 
figure) near the upper end of the bit 
assembly. The packer diverts drilling 
mud through the bore of the mandrel 
and out through a nozzle at the lower 
end. The fluid jets the bottom of the 
hole slightly off center 

The overshot will not release the bit 
spearhead until the upper 
seated in the recess of the drill collar 


dogs are 


Tests 

The four-cone bit was field tested 
five times, and drilled a total of 1142 
ft of hole. Modifications were made as 
weaknesses showed up during the 
course of the field tests. Some of the 
major difficulties were sand deposit and 


WIRE LINE 


OVERSHOT 


SPEARHEAD 


SINKER BAR 


SPRING 
MANDREL 


DRILL COLLAR 
LOWER DOGS 


COLLAPSED OFF 


FIG. 3. Four-cone retractable bits carry 
collapsed cones in pairs. Sinker bar near the 
top forces cutters against wedge to expand 
cutters to gage diameter. Bit is removed by 
running overshot in on wire line, tripping 
overshot sleeve over spearhead and reeling 
from well 
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sand erosion near the seal, nozzle ero- 
sion, inability to ream undersize hole 
and tool joint weakness in the man- 
drel. With these defects corrected the 
retraction and expansion of the bit be- 
came quite reliable. 

During most of the tests drilling 
weights and rotating speeds were about 
the same as those for conventional 
drilling in the test areas near Seminole, 
Oklahoma. 

Table 1 shows the average drilling 
rate and average bit life of the four- 
cone bits for each field test. These are 
expressed in percent of conventional 
bit performance in the same area. 


Table 1. 


Average 
Drilling Rate Average Footage 
( of ( f 
Test Field Conventional) Conventiona 
Searight 90 ne 
*N. W. Pe 
Seminole 55 5 
Konawa 7 36 
Seminole l At 


TOTAL AVG. 65 55 


*Insufficient hole was drilled during this test 
comparative drilling rate and bit 


to determine 


The generally low performance level 
of the four-cone bit was the result of 
the small size of the cones as compared 
with that of standard bit cones for the 
same 9%4-in. hole size. The cutter size 
determines the size and load capacity 
of bearings, the number and size of 
teeth, and the strength of the cone 
shell. Thus unit load and resultant wear 
are higher per tooth in the smaller 
cones. 

The three-cone bit was laboratory- 
tested by the bit manufacturer before 
field drilling tests were made. In these 
tests the bit was compared with conven- 
tional tricone bits, both being run in 
the same rock and at the same weight 
and speed. Drilling rates were equal. In 
a bearing life test, run on a steel block 
in drilling mud, the retractable bit ran 
at 60 rpm for 45 hours at loads that 
totaled 657.5 ton-hours. Broken and 
damaged bearings in two of the cones 
stopped the bearing life test. 

The three-cone bit was field-tested 
twice near Seminole, Oklahoma, dur- 
ing which 421 ft of hole were drilled 
at rotary speeds and drilling weights 
commonly used in the area. 

Mechanical trouble occurred mostly 
with the expansion of the bit. In one 
instance the third cone would not go 
entirely into drilling position because 
the casing was lying against one side 
of the hole. This prevented proper ex- 
pansion of the first two cutters to make 
room for the third. Suitable centralizers 
were added to correct this trouble. In a 
later test one of the positioning dogs 
passed the drill collar recess and the 
cone protruded below the other two 


B-40 


SINKER BAR 


UPPER DOGS 


4 . 
A ? 


’ K\ 
\ a 


EXPANDED ON BOTTOM 


FIG. 4. Retractable bit in drilling position 
Mud is circulated down the center of the bit 
body and divided into two jets, striking the 
bottom between the inner and outer cones 


cones. When the bit was set on bottom 
and rotated, the cone and carrier were 
damaged. Later trials in the drilling 
laboratory showed this trouble to be 
caused by a dash-pot action that re- 
tarded the movement of the positioning 
dog. This difficulty was readily 
remedied. 

Table 2 shows the average drilling 
rate and bit life of the three-cone bit, 
calculated from field tests. Again, these 
are shown as percent of conventional 
bit performance in the same area 


Table 2. 


Average 
Drilling Rate Average Foot 
( of (% of 
Test Field Conventiona Conventiona 
North Earlsboro 102 
2 Seminole 124 


Average 


* Base enwinee 


worn retractab'e bits 


As shown in the table, the three-cone 
retractable bit performance compares 
very favorably with that of conven- 
tional tricone bits. This is attributed to 
the relatively large size of the cones in 
this model, which approach conven- 
tional cone size. Although a slightly 
higher drilling rate was recorded, the 
amount of hole drilled was limited. The 


THE 


drilling rate is therefore considered 


equal to conventional 


Status of Development 

It was felt that after having proved 
field operability, any further develop- 
ment could be done more efficiently by 
an Organization equipped for special 
ized machining and metallurgy work 
Both retractable bit designs have been 
licensed to a major bit manufacturer 
on a nonexclusive basis 


Additional Applications 

Economic analysis of retractable bits 
as shown in Fig. | was based mainly on 
their use as a means of drilling wells to 
producing depths without the time loss 
of round trips or the costly rigs neces- 
sary for frequent trips. Also, conven 
tional hole size and essentially conven- 
tional practice were assumed 

Several extended been 
suggested. Drilling down surface cas- 
ing in areas Of Caving surface forma- 
tion is one. Slim hole drilling with non- 
roller cutter retractable bits (to elimi- 
nate the bearing problem) is another 
Retractable diamond bit cutters are a 
possibility. Another possible field of 
use is in conjunction with reelable 
downhole powered drills driven by 
fluid power, electrical energy or other- 


uses have 


wise 


Test Results 

Economic studies based on conven 
tional Mid-Continent well costs indi- 
cate that the three-cone retractable bit 
under proper conditions, could save 
about 25 percent of penetration costs 
in 7500-ft drilling 

The savings to be expected from 
drilling with casing should 
with depth, because trip time increases 
In wells shallower than about 4500 ft 
the streamlined drill casing must be re- 
placed by cheaper API casing to save 
money 

The development work done so far 
has produced reasonably workable bits 
that stand a good chance of practical 
usage. To fully realize the economic 
benefits of drilling with casing, surface 
equipment should be tailored for the 
purpose 


increase 
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illustrated above 

is an installotion of 
four 660 hp Southwest 
Cooper Bessemer 
GMXD-10 Packaged 
Compressors, handling 
industrial Gos 

total line capacity of 


100 MMCF/D 


FOR GAS LIFT, GAS BOOSTER, PRESSURE 
MAINTENANCE AND SIMILAR PROJECTS 


>>... 


ON FIRST COSTS 
__ AND FROM THEN ON 


~ 


Needville, Texos, Compresso 


packaged gas compressors 
for main line stations 


Southwest Packaged Gas Compressors for main line compression 
are being installed for less than $200 per horsepower. And they will 
be running months before field assembled units can be built! 


Lower first costs are only part of the story. Unattended operation, 
possible with the automatic controls and safety devices 

on Southwest Packaged Compressor Plants, cuts operating cost 
per horsepower-hour to a fraction of the cost 

of a fully attended installation 


The final economy for your pipeline is that this station never need 
be shut down completely. In South Louisiana, the capacity 

of a main line station with eight 660 hp Southwest units, is 
reduced only 122 per cent when one unit is down 

However, if two 2600 hp units were used instead 

capacity would be reduced 50 per cent when one unit is down 


These are all proved facts. Southwest engineers can show you 
the results and savings pipelines are realizing now 
with Southwest Packaged Gas Compressors 


SOUTHWEST 
INDUSTRIES, INC. 


en ee eee ee 





It was an experimental success, 
But Magnolia encountered a host of... 


Victor R. Williams 
Mobil Overseas Oil Company, Inc 
Abadan, South Iran 


P420.13 


A small rig, fast penetration and small casing trimmed 
$27,000 off the high cost of a 9160-ft Oklahoma well 


in spite of lost circulation, a downhole fire, 10 


days reaming time, fishing and sidetracking the hole 


SAVINGS from slim hole drilling and 
experience gained by experimenting 
with various circulation media served 
to offset the high cost of drilling Mag- 
nolia Petroleum Company’s Mildred 
Stull No. 1. Located in the Whiskey 
Creek field of Carter County, Okla- 
homa, the well was selected for a small 
diameter test in an attempt to cut high 
drilling costs in the area. 


Williams was formerly in the drilling engi- 
necring section, Magnolia Petroleum Company 
Oklahoma City, Oklahoma. 
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In the course of drilling this well to 
completion depth, several hole prob- 
lems were encountered: Since the well 
was unique in size for this area, it was 
only fitting that methods to combat the 
problems would be unique. 

Lost circulation zones, 8600 ft of 
small intermediate casing, a downhole 
fire, small junk in the hole, additional 
loss of drill collars, several squeeze 
cement jobs at various depths for vari- 
ous reasons, and sidetracking the hole 
—all these created special situations 


that called for special remedies. Por 
tions of the well were drilled with in 
verted emulsion mud; 
drilled with air and gas; use of aerated 
mud was attempted. From this 
developed custom equipment and a 
unique drilling rig layout for drilling 
with various circulation media 

From the experience gained, it has 
been suggested that success warranted 
a second slim hole test, due to drilling 
performance and economic gains on 
the Mildred Stull No. | to 8600 ft, o1 


sechions were 


was 
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FIG. |. Comparison of drilling progress of the Mildred 
Stull No. | and the Alice Bristow No. |, 
in the Whiskey Creek field of Oklahoma. The Stull well was 
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diagonal offset wells 


_ 
> 


55 60 65 0 
TIME - Days 
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drilled "slim hole” using several fluid circulation systems. The 
Bristow well was drilled using conventional mud system com- 
mon to the area and was of conventional hole size. 
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THE “OILWELL” DGE-250 
GAS COMPRESSOR 


is a compact, packaged, 
slow-speed unit! 


What's the advantage of a ‘packaged’ uni*? 
Why is ‘slow speed’’ good? 
Of what practical benefit is a “‘compact’’ compressor? 


A PACKAGED UNIT of equal power and quality costs less, 
installed, than separately purchased and installed compo- 
nents. It is completely equipped and mounted on a heavy 
structural steel base, and can be trucked to location and put 
into operation quickly 
SLOW SPEED produces less wear on moving parts without 
sacrificing efficiency, reducing the cost of replacement parts 
and the frequency of routine maintenance repairs 
A COMPACT COMPRESSOR not only lowers installation ex- 
pense; it can be serviced quickly and easily, cutting down 
the time and cost of shut-downs 
The “Oilwell” Model DGE-250, shown above, is a two- 
stage gas compressor being used in a gas-lift operation in 
South Texas. It is rated at 75 psig intake and 1,200 psig Pressure and temperature gauges wit 
discharge pressures. Its capacity is estimated at 1,565,000 ta one with the enamne ahacnat 
cu. ft. of gas per 24 hours at a compressor speed of 275 rpm. 


This unit is provided with inlet and interstage mist-extractor OIL WELL SUPPLY 


vessels, traps, and safety-float switches. 
’ : : : - DIVISION UNITED STATES STEEL CORPORATION 
Cooling is by means of a compact, up-draft tube-and-fin 
Executive Offices—DALLAS, TEXAS Area Office CALGA 


radiator. It is constructed with four separate sections for: =e 
; : 9 . . : Export Office— CASPER. WYOMING 

(1) engine jacket; (2) compressor cylinders; (3) interstage 30 ROCKEFELLER PLAZA DALLAS. TEXAS 

gas; and (4) gas after cooling. NEW YORK 20, N.Y TULSA, OKLA 





intermediate casing depth. It has also stroke; auxiliary pump had 150-hp in 
been recommended that use of air put with 7'4 by 12-in. stroke 

should be considered on other wells The Stull’s “sister” well was d 
drilled by Magnolia’s Oklahoma with a rig rated for 15,000-ft dr 


iia iia aii division with 4'2-in. drill pipe and 18,000 
. ne, -40 . 
Set wim 350 Sects of Coment-2CaC, with 342-in. drill pipe 
aaa Rig Choice 
The Mildred Stull No. 1 was spudded Drilling Below Surface Casing 


first drilled to a d 


on March 5, 1956, as a slim hole test The well was 
and was evaluated by comparing per- of 600 ft, cutting 9 I 


. formance and costs with Magnolia’s in. drill pipe. The hole w 
SV2° OD Cosing sSV2-\7ima/tt»-S68N-60 , “ “ . 
No. 1 Alice Bristow, a regular sized to 1344-in. to a dept 


Set With (50 Socks of Coment-2% Ge! 
hole and a northwest diagonal offset to 529 ft of 1054-in. casing 


~ 


the Stull well. It was estimated that 27 350 sacks of cement 


percent of the Bristow costs would be Drilling below tt 


Cement Top 


r 
ee ae loa saved on the Stull well with a 634 -in. bit 
r Liner With 4 Holes This economic gain was based on began two days la 
at 6579-6580 = é 
Squeeze With 50 Socks of Cement the use of a smaller, less expensive rig ducted without 


than used on Alice Bristow No. 1, and 6186 ft 


4 OD Liner, 9.11 iBe/ft pyeritt Fiuen > t . ve > t 1 illine ar 
ioGmasinneien it was felt that a change in the bit pro Drilling compa 


re 
i 


gram would reduce rig operating cost Stull and Bristow 


it Wi 


f 


in comparison with the Alice Bristow tervals of 2000 ft 
At that time, there were insufficient penetration rate was 


data on slim holes to compare penetra- creased rotating hours, fast 


atone 


; 


tion rates with regular size holes, and maintenance and less down time thar 


wre ee 


drilling time of slim hole was estimated that of the Bristow. Well deviation on 
to be the same as that of the regular both wells was less than | deg. Since 
3 V4" Hole hole no record of pump operation was made 
Tubing Approsimately 8450’ of The Mildred Stull No. 1 was drilled while drilling Bristow No. |, it was as 
Asoresinctety Tod of by Magnolia’s Rig 36, having a rated sumed that annular velocity was 
re depth capacity of 7000 ft with 414 -in same, and that the increased pene 
FIG. 2. Hole size and casing program drill pipe or 8500 ft with 3'2-in. drill tion could be attributed ma 
of the Mildred Stull No. 1. Well was originally pipe. Total power available to draw- heavier bit weight per unit are 
—— in the Springer formation in open works was 480-hp from two 240-hp Applied bit weight in the s 


+h 


diesel engines. Main slush pump had a averaged 18,000 Ib, while the 


250-hp input rating with 744 by 15-in applied bit weight in the 











FIG. 3. Drilling stages and drill stem design of the Mildred Stull. In stage II! 
two different tool joint sizes were run. In stage IV, two sizes of drill pipe were used 
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HYDRIL | takes the “blow” out of blowouts! 


/ Like the storage battery in your car, 


f 
, the HYDRIL AUTOMATIC PUMP ACCU- 


MULATOR on your rig recharges itself 


THIS HYDRAULIC BATTERY ne TPN 
{/ as you use 1ts stored hydraulic power. 
J . 
automatically 


Thus it assures you trigger-action 


control of your blowout prevention 


equipment when an emergency 


RECHARGES ITSELF! arises. Let vour HYDRIL representa- 


tive show you what this “hydraulic 


v"’ can mean to the safety of 


agsures &full power-pack at all times ianaliel 
\ bi ope “¢ ion 
\ 
\ 


\ 











More detailed 
mation n Hyprll 
AUTOMATIC ACCUM! 
LATORS will be found 
on pages 2552 to 2572 
»f Composite Cata 


Move. HB-17-K80 
ELECTRIC MOTOR DRIVEN 2 
log, 21st Edition 


14 W. OLYMPIC BL NGELES 


FACTORIES AT 
LOS ANGELES; HOUSTON, TEXAS; YOUNGSTOWN, OHIO; ROCHESTER, PA 


HYD R | L G OMI ANY California: Bakersfield, Los Angeles, Ventura, Lowisiana: Harvey, New iDeria 
New Orieans; Oklahoma: Tulsa, Pennsylvania: Rochester, Texas: Corpus Christ 


Dallas. Houston, Midland, Odessa, Wyoming: Casper, Canada: Calgary, Edmonto 


THE PETROLEUM ENGINEER, October, 1957 B-45 





Cosine Bieecort 


FIG. 4. Air drilling and aerated mud blowout preventer hookup, as shown here, required 
additional rig substructure clearance. The 9 ft substructure was replaced with a 14 ft sub- 
structure before beginning the air drilling phase of operation. 


was 20,000 Ib. The annular area in the 
634-in. hole was 26.2 sq in. and the 
annular area in the Bristow’s 97%-in 
hole was 60.7 sq in This placed a bit 
weight per unit area of 502 psi in the 
small diameter hole and 261 psi in the 
larger hole 

In the 2000 to 4000-ft interval, the 
slim hole was drilled 84 percent faster 
than the regular hole. Average feet 
drilled per rotating hour in the Stull 
was 23.4; in the Bristow, 15 
rotating hour 

In the 4000 to 6000-ft interv: 
tating time was 110 hours less and 
overall penetration rate was 90 percent 
faster on the Stull No. | than on the 
Bristow No. |. As there was no record 
of bit weight applied on the Bristow 
through this interval, an evaluation was 
impossible to account for the large gain 
shown in drilling the slim hole. Rotary 
speed on the Stull at this interval was 
90 rpm and footage drilled per rotating 
hour was 15.9. In the comparison well 
an average of 8.7 ft per rotating hour 
was drilled 

After reaching 6186 ft on the Mil 
dred Stull, it was decided that the hole 
should be reamed from 654 -in. to 7 


in. to provide more clearance for run 


ning 5%2-in. casing. Original plans 


called for casing, with 6-in. OD collars 
to be run in the 6%4-in. hole, as had 
been done successfully in several deep 


wells drilled in southern and western 


FIG. 5. Complete circulation hookup changeover was necessary before air drilling could 
begin. Air was first introduced in the Stull well as a circulating medium at a depth of 8748 ft 
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FIG. 6. Discharge, pilot and choked cas- 
ing bleedoff lines ended in a burning pit 
about 300 f+ from the well. In the foreground 
is the choke manifold 


Oklahoma. Ten and a quarter days 
were required to enlarge the hole to 
738-in. The reamer was stuck during 
this operation and had to be washed 
Approxi- 


mately 444 days were lost fishing for 


over with diamond drills 


the reamer 

The Mildred Stull was drilled with 
s-in. bits from 6186 to 8600 ft, the 
designated intermediate casing point, 


73 


with an overall penetration rate 54 
percent faster on slim hole than the 
Alice Bristow. Average bit weight ap- 
plied in this interval was 25,000 Ib, in- 
creased to compensate for additional 
hole area. The Stull well was drilled 
with native mud to approximately 4200 
ft, and followed by water-base mud to 
8600 ft. In the 6186-8600-ft interval, 
partial lost circulation was encountered 
on both the Mildred Stull and the Alice 
Bristow 

A depth of 8600 ft was reached on 
Mildred Stull in 5542 days from spud 
date. The Bristow reached intermediate 
casing depth of 8775 ft in 74% days 
after spudding-in. Several joints of 542 - 
in. casing were damaged in the slip 
area while being run on the Mildred 
Stull and a loss of time resulted from 
pulling the damaged pipe and waiting 
for replacement casing 

A string of 5'2-in. intermediate Cas- 
ing was set at 8595 ft on Mildred Stull 
and 75%-in. intermediate casing was 
set at 8770 ft on the Alice Bristow 
(Fig. 2.) 


Below Intermediate Casing 
A complete changeover in drilling 


format was made in drilling below the 
intermediate casing point. Fresh water- 
base mud was displaced with water-in- 
oil emulsion type mud. This mud was 
used to protect Springer sands which 
are susceptible to water damage 

At this point, 3'2-in. drill pipe was 
laid down and 27s-in. drill pipe 
picked up 

Drilling in the 454-in. hole below 
ntermediate cas ng on the Mildred 
Stull began on May 6. Although drill- 
ng progress was relatively slow, it was 
generally satisfactory until circulation 
was lost while coring at 8748 ft. Al- 
though geological formations en 
countered below the intermediate cas 
ng were not exactly the same between 
the two wells, a drilling time compar 
son in similar intervals showed almost 
identical progress. In the Stull, 148 ft 
of hole was drilled in 109.5 rotating 
hours for an average of 1.35 ft 
Bristow, | 


ng hours for an 


rotating hour 
was drilled in | 
average 1.38 ft per each rotating hour 


Water-in-oil emulsion mud was used 


barrel. This was in the Springer sand 
topped at 8747 ft. Since no reservoll 
information was available on this zone 
decision was to core ahead. Prior to 
losing returns, the mud system had 
been pre-treated with light lost circu 
lation material at the rate of 3 Ib per 
bbl. Coring had begun at 8691 ft and 
the core barrel was pulled with a core 
After this point, th 
hole was deepened with little or no c 

culation, although mud weight had 


recovery of 57 ft 


creased considerably 

From May [5 through May |! 
hole was deepened from 8749 to 8756 
ft using both diamond and rock bits 
Batches of mud with as much as 28 
lb per bbl of lost circulation materia 
were used in an attempt to regain ¢ 
while using approximately 
1500 bbl of inverted emulsion mud 


culat on, 
ost circulation material used include 
walnut hulls, cellophane, mica 

er-fiber.” cane fibers, cottonseed hulls 


fibrous material. A total « 


no ther ‘ 
ind ome 


455 lb of material was used throug 


this interval. Mud weight was mat 


FIG. 7. Two air compressors and booster unit were used to air drill 356 f of hole in the 
Mildred Stull No. |. Air drilled sections were from 8748 to 9016 ft and from 9082 to 9150 # 
More than 200 ft of hole was air drilled even though salt water was entering the hole 


on both wells and very little difference 
in drilling rates was noted between 
Stull No. | and Bristow No. 1. Al- 
though the 
hard, the difference in hole size ap- 
parently had little effect on penetra 
tion rates and 10,000 Ib of bit weight 
did not damage the 454 -in. bits used on 
Mildred Stull. Applied bit weight per 
square inch was practically the same 
on Stull No. | while drilling the 444 -in 
hole as it was while drilling the 654 -in 
and 7%s-in. hole prior to setting inter 


interval considered was 


mediate casing. 


Lost Circulation (8748-8756 ft) 

Complete circulation was lost at 
8748 ft on May 13, while coring in the 
454-in. hole with a 3%-in. OD core 
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tained from 8.2 to 8.35 Ib pel 


funnel viscosity was 79 to 
per qt 

Some difficulty was experienced wit! 
the slush pumps while pumping n 
with large amounts of lost circ 
material. Both pumps freque 
their prime, making it necess 


move and clean the valves 


Air Drilling (8756-9016 ft) 


After attempts to remedy 
circulation failed, it was decided 
drilling in the 444-in. hole wou 
tinue with air as the circulating med 
ium. Mud 


with air and gas pressure. The 


n the hole was unloaded 


made natural gas through the dri 


at a measured rate of 3,000,000 
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FIG. 8. Drilling air was cooled by a water jacket enclosing the air injection line between the 
booster and standpipe. Behind the line is the operating unit for power tongs used on 27/-in 


drill pipe 


per day. Total depth at this time was 
8756 ft. The well was killed and rigged 
up for air drilling 

Changes necessary for air drilling 
were several. The derrick and substruc- 
ture were raised from 9 to 14 ft to pro 
vide adequate clearance for added 
blowout preventers, (See Fig. 4 and 
5.) Provisions were made to run water 
through the drawworks engine exhausts 
to extinguish sparks; a float was in- 
stalled in the first drill collar, and a 
kelly cock was installed in case of float 
failure. Drilling line string-up was 
changed from 6 to 8 lines because of 
the reduced buoyancy effect on the drill 
stem by air as compared with mud. Air 
lines and bleeder lines were equipped 
with gate type, steel, metal-to-metal 
seating valves. A burning pit was dug 
beyond the mud reserve pit, and a dis- 
charge line, a gas pilot line and casing 
bleeder line were laid to this pit. A 
check valve was placed on the dis- 
charge line to prevent fire from back 
ing up the line to the well. A gas pilot 
burned continuously during air drilling 
and fishing operations. (See Fig. 6.) 

A steel rotary hose was installed 
and used between 8756 and 9016 ft. 
Originally, it was thought that high 
air temperatures would require a steel 
hose since temperatures encountered 
prior to installing a water-fed cooling 
jacket on the air line were relatively 
high (Fig. 8). While drilling interval 
9082-9150 ft, it was believed that the 
air was cooled sufficiently and conven- 
tional rubber rotary hose was used. 

Mud kill lines and mud guns were 
rigged to the slush pump and a pit of 
water-base mud was maintained as a 
safety measure in case of fire. The 
blowout preventer closing unit was 
moved from the rig floor to a point 
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about 100 ft from the rig 

Both diamond and hard formation 
rock bits were used to drill the section 
Because of a lack of information on 
the Bristow No. 1, few comparisons 
were made 

One comparative section, however, 
was noted. In the 8825-8975 ft air 
drilled interval in the Stull, 150 ft of 
hole was drilled with one hard forma 
tion rock bit in 18 rotating hours. This 
compared with a 128-ft interval in the 
Bristow from 8902 to 9030 ft, which 
was drilled with three similar bits in 
49.5 rotating hours. The Stull averaged 
8.3 ft per rotating hour; the Bristow 
averaged 2.6 ft per rotating hour using 
inverted mud in a 654-in. hole 

Circulating air volume on the Stull 
from 8756 to 9016 ft was approxi 
mately 950 cu ft per min at standard 
temperature and pressure, which would 
give an annular velocity of approxi- 
mately 3500 ft per min in the 454-in 
hole Applied bit weight was 6000 Ib 
Rotary speed was 56 to 58 rpm. 

The increased penetration rate of 
more than 200 percent using air is 
especially significant since a previous 
section indicated that penetration rates 
in the 4%4-in. hole and 6%4-in. hole 
were very nearly equal while drilling 
with water-in-oil emulsion mud 

Salt water was encountered at 8798 
ft, and water intrusion continued while 
air-drilling for 214 ft. Gas produced 
with the water helped increase annular 
velocities to keep the hole free of water 

Penetration rates were as high as 
20 ft per hour in some sections of the 
interval 8931-9016 ft. Circulating air 
pressures frequently reached 900 to 
1000 psig although the normal was ap- 
proximately 560 psig with air tempera- 
tures averaging 102 F 


THE 


Pipe was stuck while drilling at a 
depth of 9016 ft. Sixty barrels of oil 
were pumped into the hole and pipe 
was freed. The bit was pulled at this 
time. As the next bit was run, hole dif 
ficulties were encountered and at 
tempts to continue drilling failed. A 
downhole fire occurred at this time 
only 134 ft from the final total depth of 
9150 ft 


Downhole Fire 

In running the 86th bit into the hole 
a bridge was encountered at 8944 ft 
The kelly was picked up and air was 
circulated with normal air pressure of 
575 psig al the rate of 950 cu ft pel 
min while cleaning out from 8955 to 
8974 ft. After rotating the kelly down 
to 8974 ft, air pressure increased to 
more than 800 psig and circulation was 
shut off 
gaged, and there was considerable back 


The rotary clutch was disen 


FIG. 9. Heat from a downhole fire, which 
resulted in the loss of bottom drill collar and 
eventual sidetracking of the hole, caused the 
second collar to stretch. The expanded collar 
{top) is compared with a norma! 234-in. IF 
pin (bottom) 


Read 
A 


_F 
FIG. 10. Lower section of a piece of the 
bottom drill collar that was retrieved shows 


heat effects which caused it to part. Note 
necking down of the collar 
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Pit Portitron 


Cutowoy of 
Seporetor 


> 


FIG. 11. Air knockout equipment used in the attempted aerated mud program. The tw 


separators were shop fabricated 


torque in the drill stem. The pipe was 
picked up and found to be stuck 

Drill pipe was pulled to approxi 
mately 160,000 Ib, or 60,000 Ib in ex 
cess of weight of drill string, It jumped 
several times before it pulled loose 
After freeing the pipe, the kelly bleed- 
off line was opened, and pressure in 
side the pipe failed to bleed off as gas 
continued to flow back through the 
pipe. The well was then killed with 130 
bbl of inverted emulsion mud 

After killing the well, drill pipe was 
pulled, leaving the bottom drill collar, 
bit and float in the hole. Gas had flowed 


back through the drill pipe since the 
float valve was in the bottom collar 
The pin on the second collar, which 
was screwed into the bottom collar 
was elongated approximately n 
and appeared to have been pulled 
rather than unscrewed, from the bot 
tom collar. One unsuccessful trip was 
made in an attempt to screw into the 
first collar. Approximately 15 ft of the 
bottom collar was recovered on the 
next trip by screwing into its top joint 
The piece ol collar 
charred and necked down where the 


collar had parted Pieces of drill col 


recovered was 


FIG. 12. Air knockout equipment consisted of a degasser, two separators, aerated mud flow 


line and flow line to mud pits 
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lars recovered from the hole are shown 
in Fig. 9 and 10 

Since no surface indications of the 
fire were evident, exact time of its 
occurrence was not known. As a re 
sult, the exact cause could not be 


determined 


Use of Aerated Mud 
After recovering part of the fish, 11 
vas decided to atte mpt recovery ol the 
remaining fish by using aerated mud 
The first attempt was made May 3 
1956, after air knockout equipment 
ind necessary lines were completed 
The additional equipment was neces 
sary since air and gas must be removed 
from mud before it can be pumped 
Equipment consisted primarily of two 
shop-made separators manifolded as 
shown in Fig. 11 and 12, a degasser 
mud pit. A recording a 
meter was also installed on the injec 
tion air line r. 14) 
rst filled with 8.3 
level at 2275 ft. Or 


the firs ttempt, air was injected 


three depths while going in the hole t 


6800 ft. It was calculated that mud 
I range from a minimum 
| to 5.6 Ib per gal, and 
t was first decided to use an to-mud 
» of 400 cu ft per bbl. This was 
later found to be too low to obtan 
quired mud weight reductions 
the first attempt, air pressure as 
is 1200 psig was used, using air 
umes of 400 cu ft per min. Only 
tial circulation was regained 
A second attempt was made June 
Pipe was run to 8600 ft, where partial 
circulation was regained; however, rod 
packing in the air booster unit failed 
Air volume delivered by the compres 
sors at this time was 800 cu ft per 
bbl with air-to-mud ratios of 400 cu ft 
per bbl 
On third attempt, circulation was 
established (June 3), by aerating the 
mud with an air-to-mud ratio of 80 
cu ft per bbl. The system was circulat 
ng a mixture of 800 std cu ft of air per 
bbl of 8.3 bbl per gal of inverted emul 
sion mud. Mud circulation rates was 
bbl per min. With equipment available 
circulation could not be retained, how 
ever, since the slush pump was del 
ering the smallest volume of mud pos 
sible and large volumes of air probabh 
would have increased surface presst 
above the operating range of 
booster unit. It is believed th 
eration might have been = accon 
plished had a booster unit been av 
able with high output pressures, pos 
sibly in the range of 2000 psi. Fu 


ittempts were abandoned 


Fishing and Cementing 


On June 5, mud was displaced wit 
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ur and top of fish found at 8937 ft 
Several attempts to recover fish failed 
due to lost circulation, and it was then 
decided to remedy this situation before 
subsequent operations could be suc 
cessfully resumed. 

A lost circulation zone was cemented 
nine times with a total of 660 sacks of 
cement. Both fresh water and salt water 
were used. 

After regaining circulation, several 
unsuccessful attempts were made to 
wash over the fish by using diamond 
washover shoes. It was then decided to 
set a whipstock and sidetrack the hole 
An outside service was called to per- 
form the operation, and no difficulty 
was encountered except for partial los 
returns at 8981 ft. 

Drilling continued to 9050 ft with 
water-base oil emulsion mud, where 
the system was again displaced with a 
water-in-oil emulsion mud. 

Despite heavier bit weights and in- 
creased rotary rpm, penetration rates 
were reduced after changing the mud 
system to a water-in-oil emulsion. 

Circulation was again lost in the 
Springer sand (topped at 9070 ft) at 
a depth of 9082 ft, and a 4-in. flush 
joint liner was set. Air drilling was con- 
tinued to bottom 

The well was drilled to total depth 


with a hole diameter of 3'4-in., using 


FIG. 13. Pulling drill collars from hole 
while air drilling necessitated special pre- 
cautions. An air hoist line run through a pul- 
ley was used to hold this last stand of drill 
collars to prevent them from being blown 
from the hole by gas pressure. 
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FIG. 14. Recording air meter was placed on the air injection line to log air pressure con- 


tinuously. In the background, left to right 


are shown aerated mud air knockout equipment 


blowout preventer closing unit, auxiliary light plant and reserve mud tanks 


FIG. 15. Aerated mud drilling program made use of this air knockout equipment. The aerated 
mud system was used in several attemp!s to recover fish below 9000 ft. Circulation was estab 
lished with a mud circulation rate of | bbi per min, an air-to-mud ratio of 800 cu ft per bb! and 
a circulating pressure of 900 psig. Use of aerated mud in the Mildred Stull met with little success 


2%8-in. drill pipe. Both diamond and 
rock bits were used. When the first 
rock bit was run, junk was found in the 
hole. On running a magnet, the hole 
was freed of junk pieces of pellets 
which had not penetrated the liner 
when perforated for squeeze cement- 
ing to shut off water entering from the 
Springer formation. 

Total depth of 9150 ft was then 
reached on July 31, 1956. Completion 
of the well had not yet been made at 
the time of this report, although tub- 
ing was run and Rig 36 was released 
on August 11. 


Well Costs 


Primary cause for high well costs 


on the Stull may be found as a result 
of lost circulation encountered below 
intermediate casing. Due to this lost 
circulation, drilling and completion 
time was extended and well service ex 
penses increased. Had this lost circu 
lation not been encountered, a savings 
would have resulted from the slim hole 

There were several savings to offset 
the increased costs caused by lost cir 
culation problems. Of major im- 
portance was considerable savings on 
rig expense — despite extra reaming 
time. Further savings were realized on 
casing costs. The savings incurred do 
warrant a closer study and further deep 
tests using slim hole techniques and at 
and gas drilling *“** 
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How To Prevent Crude Oil Corrosion 





...WiTH TARSET’ 


Here's an important weapon for controlling 
costly crude oil corrosion. It's TARSET—the 
coal tar-epoxy resin coating backed by three years 
of service experience. Tarset has proved that it 
can stop corrosion caused by sour crude in 
storage tanks and other pieces of crude oil 
handling equipment. 


superior to all other coal tar coatings in its 
ability to adhere to metal and concrete. And 
Tarset is easy to apply by brush, roller or spray 

If you have a corrosion problem—above 
ground or below—call on Pittsburgh. Without 
obligation, our engineers will gladly tackle 
your specific crude oil corrosion problem .. . 


and come up with dollar-saving answers. Let 
us hear from you today. 


Tarset is the toughest, hardest coating of 
its kind ever produced from coal tar. It will 
not shatter at — 30°F. or soften at 400°F. It is 


Send for Descriptive Booklet 
on TARSET today 


Free booklet tells how to use 
amazing new Tarset to reduce 
costly corrosion. Gives detailed 
description of Tarset’s specifi- 
cations, properties and applica- 
tion characteristics. Write for 
your copy today! 











COAL CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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FIG. |. Tractor is flown into the rig site 
area — in pieces. It is then reconstructed and 
the site is cleared and leveled. Helicopter 
weight limit is 4000 Ib per load. 


HELICOPTERS are speeding drilling 
operations in the jungles of Papua, on 
the east side of the island of New 
Guinea. Helicopters carried two 10,000 
ft rigs to location, aided in assembling 
them, and have made it possible to su- 
stain operations almost without inter- 
ruption throughout the rainy season 
Without the whirlybirds, drilling in the 
area might not have been possible 

The transportation problems solved 
are those of the Australasian Petroleum 
Company in its oil exploration on 
Papua, trusteeship of Australia, just 
north of the “Down Under” continent 
Australasian’s major shareholding part- 
ners are British Petroleum Company, 
Ltd. of London, Standard Vacuum Oil 
Company, and Oil Search Lid. of 
Australia 


3000 Tons of Airborne 
Equipment 

In seven months of operation, two 
rigs have been placed in operation on 
two separate locations; crews and 
equipment have been shuttled to rig 
sites, and drilling maintained by the 
helicopters. Since its beginning, there 
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have been 1961 productive 
undertaken (as of August 4, 
carrying 6,385,128 lb of materials and 
equipment. Total flying time is 731 
hours 

Australasian’s two drilling sites are 
at Komewu and Sireru. The Komewu 
well is 82 miles from the limit of navi- 
gation on the Aworra River and is still 
drilling at a depth below 4580 ft. The 
Sireru well is 13 miles from Victory 
Junction, at the fork of the Sirebi River 
and Sire Creek. This well was drilled 
to 1510 ft and was completed to its 
objective 


flights 
1957), 


Helicopter Handling 

Key to the success of these opera 
tions is in the cargo handling. Each 
helicopter load cannot weigh more 
than 4000 Ib. Loads are assembled in 
slings or nets on the loading bay and 
are picked up by helicopters on a more 
or less continuous schedule, as weather 
permits The helicopter does not land 
at the rig site but merely lands its load 
by a release hook 


Rigging-Up 
Standard rigging up procedure de 
mands that a bulldozer. stripped down 


FIG. 2. Portable tool shed is the second 
item to be flown in to the rig location. This 
is followed by crew's quarters and last, rig 
components 


THE 


Helicopters move, erect and tend drilling 
operations in heavy rain and dense jungle 


to suitable loads, be taken to the pro 
posed location first. After the tractor 
is reconstructed on the site, the area is 
cleared and a site is leveled for the 


drilling rig; then follows construction 


FIG. 3. Helicopter base at Komewu, with 
loading bays in the foreground. In the dis 
mantling shed, in the background, rig parts 
are separated and readied for a trip to the 
rig location. Helicopters do not normally land 
at rig sites 


equipment for rig site buildings and 
living quarters for the crew; finally the 
rig and drilling tools and consumables 
for drilling. Because of the jungle ter 
rain, it IS necessary to confine the 
rig site to a small area. This increases 
the importance of the order of delivery 
in order that the site is not cluttered 
so that equipment cannot be landed 
exactly where required, The rig is flown 
into the site on a “lowest first” basis 

Most of the equipment is landed ac 
curately in position directly from the 
helicopter Skids onto foundations 
tanks onto skids, or pump compon 
ents onto skids. Even the substructure 
sections are spotted to within a few 
inches and can be easily and rapidly 
jacked into alignment 

Mast sections are set down on edge 
and supported in a vertical position 
with a timber stanchion before being 
released by the helicopter 

The drawworks, drive group and en 


PETROLEUM ENGINEER, October, 1957 





gines are assembled at ground level 
some 100 ft from the substructure and, 
when complete, are skidded up a ramp 
into position. This allows the work of 
building the substructure and mast to 
proceed uninterrupted by the reas- 
sembly of the drawworks and drive 
group 

Despite weather conditions, loss and 
damage incurred in the helicopter op- 
erations has been negligible. So far 
Australasian has lost only one fuel 
tank. Main risk to loss of equipment 
results from swaying of the load to the 
extent that the pilot finds it necessary to 
release it or it releases itself 

Thus far, drilling operations have 
been carried on 
through the worst season of the year 


without time loss 


Low clouds are predominant in the 
delta area of Papua. Rainfall in the 
Sireru area for the two months prior 
to August 4 was approximately 95 in 

with 22 in. falling in the worst week 
In the same two month period, there 
was a 16 in. rainfall recorded in 


Komewu 


Load Restrictions 

Weight limitations on the helicop 
ters required that nearly every item of 
drilling equipment be broken down 
into small loads. To illustrate, the 
American-made 131 ft jackknife mast 
and 10 ft high substructure on each 
rig was broken into 41 loads 

Ihe drawworks, also made in the 
U. S. (as most of the equipment), 
made 11 loads. The drawworks was 
completely stripped down and brake 
rims and high speed clutch removed 
trom the drum shaft. The frame was 
modified by halving it vertically to 
meet the weight limit. Each of the four 
prime movers on each rig was separated 
into four loads. All engines are 300-hp 
diesels with torque converters. Two 
engines are used for the drive group 
and one for each independent pump 
Three 7'4 by 12-in. slush pumps are 
used, two independent units and one 
compounded to the drawworks drive 
group. These were completely stripped 
to meet the weight limit. Power end 
frames were specially manufactured 
Each pump makes 10 helicopter loads 

Rotary tables were specially ma 
chined and completely stripped. The 
8-in. OD drill collars had to be 
shortened to 26.5 ft to meet the weight 
limit 

Both 442 and 3'2-in. drill tubing 
make up the drill stem. This, and the 
casing, was flown into the rig sites from 
the base camp to keep pace with rig re 
quirements and loaded directly on the 
pipe rack 

For the two wells drilled, 134%, 95s 
und 658-in. casing has been used. For 
deeper wells on Australasian’s drilling 
schedule, the company plans to run 
1858, 134%, 958 and 7-in. casing In 





FIG. 4. After the rig erection is complete, the helicopter continues as the most efficient 
means of supply and communication between the supply base and the rig 


strings of approximately 500 3000 
$000 and 8000 ft, respectively 

As drilling continues, the helicop 
ters continue to supply the needs: Dmill 
ing equipment, tubular goods or fuel 
Here's the record: 


TABLE 1. Helicopter Materials 
Handling at Komewu. 


Days from start of helicopter 
operations to spudding-in date 

Weight carried from start of heli 
copter operations to spudding 
in date (Ib) 

Flights from start of helicopter 
operations to spudding-in date 283 

Days drilling (to August 4) 116 

Flights to maintain drilling (to 
August 4) 601 

Weight carried to maintain drill 
ing (to August 4) Ib 


1,025,947 


2,175,697 


TABLE 2. Helicopter Materials 
Handling at Komewu. 


Days from beginning of heli 
copter operations to spud 
ding-in 

Weight carried from start of 
helicopter operations to spud 
ding-in (Ib) 

Flights from start of helicoptet 
operations to spudding-in 621 

Days from beginning of fly-in of 


7.039.977 
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rig erection materials to spux 
ding-in date 

Weight of actual rig erectior 
equipment carried was 
$94,023 Ib, of which heli 
copter lifting gear constitute 
2.9 percent 

Flights required to maintain 
drilling operations trom spud 
ding-in to completion of dril 
ing 
eight carried to maintait 
drilling operations from spud 
ding-in date of completion of 
drilling (Ib) 

Flying time from start of hel 
copter operations to comple 
tion of drilling (h1 


Drilling is being done with 
mum of downtime and no lost 
building expense. Speed 
dependability have been maintained 
an example, one helicopter flew 
tons of material into the Komew. 


Safety 


n less than 11 hours filving time 
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Baker 

Model "H-25 
HINGE-LOK 
Casing 
Centralizer 


Baker Model 
“G" Casing 
Centralizer 
Product 


/ No. 910.G 


' Baker Model ‘'C 


HINGE-LOK Wall Scratcher 
Product No. 900-C 
25-Range 


~~ 


Baker Model “Cc” 
SOLID RING Wall Scratcher 
Product No. 901-C 
25-Range 

















For successful ‘‘first-time’’ cementing use the com- 
bination of BAKER CASING CENTRALIZERS 
to ensure ample clearance for placing a uniform 
body of cement around the casing—and BAKER 
WALL SCRATCHERS to scratch away the mud 
cake so that the cement will bond better with the 


exposed formation 


YOU MUST HAVE “EFFECTIVE 
CENTERING FORCE" 


Baker Casing Centralizers have that balanced 
combination of proper spring length and proper 
bowed height (“reach”) to provide Effective Cen- 
tering Force throughout the area to be cemented 
And, because each spring is pre-tested and pre-set 


in hydraulic presses, you have this Centering Force 
at the cementing point, regardless of depth or of 
“dog legs” in the hole. 


YOU SCRATCH ONLY THE 
SECTIONS TO BE CEMENTED 
Baker Wall Scratchers perform a “controlled” 
scratching job, because the wires remain close 
against the casing while running in the hole, and 
do not damage the vital filter cake built up on 
sections through which the scratchers pass. Only 
when the “wall scratching” operation is started, 
do the overlapping wires (positioned in a double 
shell) really go to work scratching away the mud 
sheath and exposing the formation for far better 


bonding of the cement. 


OUTS TANI DING 


COMBINATION 


FOR BETTER PRIMARY CEMENTING 


Baker Wall Scratchers also meet your specific needs because they are 
available with either 442-inch long scratcher wires, or with 22-inch 
long wires. You can also select either the HINGE-LOK Type which is 
hinged for easy mounting, or the SOLID RING Type which is slipped 





over the casing. 








Contact the Baker representative in your area and get complete details 
about these Baker aids to better cementing. He has first-hand field knowl- 
edge that will prove valuable to you. 


WALL SCRATCHERS 


CASING CENTRALIZERS 


You can choose Baker Casing Centralizers exactly suited to each 
cementing job because they are available with various bowed heights 
of the springs to meet different casing programs—and there is the Baker 
Model “H” HINGE-LOK Type which is hinged for easy mounting, or 
Baker Model “G” SOLID Type which is merely slipped over the casing 








BAKER OIL TOOLS, INC.., Houston:Los Angeles*New York 


















Use of Air, Gas and 
Aerated Mud In... 


Penetration rates and bit footages have been remarkable. Here's some 





P 429.51 





results, recent techniques, equipment used and method of application. 


FOR MANY years it was known that 
identical formations could be drilled 
on the surface much faster than in the 
earth, but the reason for this phe- 
nomenon remained obscured. The ad- 
vent of gas drilling by the Western 
Natural Gas Company in Val Verde 
County, Texas, in 1952 brought about 
the realization that gas had some pecu- 
liar property that speeded up drilling 
rates and brought about longer bit life 
Many laboratory and field investi 
gations have followed this first success- 
ful venture in drilling with natural gas 
As a result, it is generally accepted 
that the improved bit performance 
which is obtained with air or gas may 
be attributed mainly to its low density 
By virtue of this property, air or gas 
gives maximum relief of the vertical, 
axial stress that is inherent in the for 
mation beneath the bit, and thereby 
increases the drillability of the rock 
Cunningham’ conducting 1'%4-in 
micro-bit drilling tests on core speci 
mens in a specially constructed pres 
sure chamber obtained comparative 
drilling rates for various types of for 
mations at different confining pres- 
sures. Murray substantiated the vali- 
dity of Cunningham’s laboratory work 
by showing a comparison with field 
drilling rates on the same formations 
Micro-bit tests on seven different for- 
mation specimens of different hardness 
are shown in Fig. 1. These drilling 
tests, taken at constant rpm and weight 
show that the softer rocks such as 
shales are more responsive to a reduc- 
tion in hydrostatic pressure. Fig. 2 
representing micro-bit tests on Ellen 
berger dolomite, indicates that hard 
rocks may be drilled much faster at 
lower values of hydrostatic pressure 
at the higher bit loadings. All of the 
rock specimens used in the micro-bit 


Presented at the Twelfth Annual Petroleum- 
Mechanical Engineering Conference sponsored 
by ASME held in Tulsa, Oklahoma, September 
22-25, 1957 
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There are some current limitations and some yet unsolved problems 


Roy A. Bobo and George S. Boudreaux 


Drilling Engineering Division 


Phillips Petroleum Company, Houston, Texa 


tests were of low permeability 
Reduced pressure drilling may be 
defined as the drilling with a circulat- 
ing medium whose effective return col- 
umn (annular) density is less than that 
of muds which are in common use. At 
the present time it may be broken 
down into two categories — air or gas 
drilling and aerated mud drilling 


AIR AND GAS DRILLING 

Before delving into the technique 
and requirements for drilling with air 
or gas, some of the results indicate sav 
ings that are possible over conven 
tional drilling with mud, Fig 
a comparison of one mud and three air 
drilled wells in the Vinegarone field of 
Val Verde County, Texas. 

The Cauthorn A-1 was drilled with 
mud, and the B-1, C-1, and D-1 with 
air. Over 1000 rotating hours and 120 
bits were saved per well by drilling 
with air in preference to mud. This 
does not include the time saved on 
trips. It is interesting to note the change 
in drilling rate on the graph where the 
B-1, C-1, and D-1 were mudded up 
Since there was no change in forma 
tion, the graph vividly presents a com 
parison of air and mud drilling. Be 
fore mudding up the hole, penetration 
rates up to 90 ft per hour were achieved 
with air. This compares with rates of 
3 to 5 ft per hour subsequently ob 
tained with mud. Bit footages varied 
from 1000 to 1500 ft per bit for air 
as compared to 40 to 100 ft for mud 

The following comparison illustrates 
results which were obtained by Phillips 
in drilling with air on a well in the 
Puckett Ellenberger field of 
County, Texas 


3} shows 


Pecos 


Type of 
Depth Dri. Time-Rotating Numbe: 
Interval Fluid plus trip hr of Bits 
5000-9762’ Clear Wat« 82 ; 
5000-9762 Air 285 10 
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EFFECT OF HYDROSTATIC 
PRESSURE ON DRILLING RATE 
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FIG. |. Response to reduced hydrostatic 
pressure by seven formations to micro-bit 
tests made at constant bit load and rpm 
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FIG. 2. On Ellenburger dolomite, micro-bit 
tests indicate that higher penetration rates 
are possible at lower hydrostatic pressures 
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DRLD BITS HRS. FT/BIT 
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8646 2\ 353 4l2 
8674 14 374 620 
8544 3 388 657 
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FIG. 3. One mud-drilled, three air-drilled wells in the Vinegarone field of Val Verde County 
Texas, indicate savings possible in reduced pressure drilling compared to conventional mud 
drilling Well A-! drilled to total depth with mud 


Spectacular results have been ob 
tained in other areas of the | S. with 
air or gas drilling. For example, the 
following comparison of mud and air 
drilling has been presented for the 
Benzette Gas field, Elk County, Penn 


svivania 


Mud 


Although examples 
could be quoted to show the large sav- 
ings that can be made from air or gas 
drilling, many problems must be over- 


many more 


come before air or gas drilling can 
spread to other areas and take its place 
as a well developed science or drilling 


technique 


Volume and Pressure 
Requirements 

The volume of 
has been a major center of disagree 


air Or gas required 


ment between companies that are drill 
ing with air or gas. It has been reliably 
established from quarry drilling that 
an annular velocity of 3000 ft per min 
is satisfactory for surface conditions 
Actually, the volume requirements are 
dependent not only upon the com 
monly accepted vat iables of depth, hole 
and pipe size, but on the rate of pene 
tration as well. Analytical work due to 
be published* will show that errors in 
volume as great as 50 percent may be 
made by neglecting penetration rate at 
the deeper depths 

Pressure requirements also are de 
pendent upon depth, drilling rate, hole 
and pipe size, and whether the forma 
tion is wet or dry. In dry formations, 
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the normal standpipe pressure will 
range from 100 to a maximum of 200 
psig. Moisture will increase this pres 
sure to some extent, depending upon 
the amount of water entering the hole 
For unloading of the hole after setting 
of surface or intermediate 
higher pressures and the use of the aera 
tion technique (simultaneous introduc 
tion of air and liquid) may be highly 


advantageous in saving of time 


casing, 


Equipment Requirements 

For all practical purposes, the a1 
rangement of the rig equipment is the 
same as for conventional mud drill 
ing with the air or gas supply line be 
ing tied directly to the standpipe. A 
typical schematic diagram of an ail 
drilling hook-up is shown in Fig. 4 
Note that features which are additional 
to conventional drilling are the com 


ROTARY HOSE 


SWIVEL i 


EXHAUST 


‘ 
CENTRIFUGAL 
BLOWER 


RECORDING GAS ~~ 
DETECTOR 


FLOW LINE 
ROTATING HEAD 
BLOWOUT PREVENTER 


pressors, rotating head, flow line, gas 
detector, and centrifugal blower 

[his equipment includes two inno 
vations to air drilling rigs the gas 
detector, and the centrifugal fan. Both 
are deemed important safety contribu 
tions to air drilling 

Gas detector. A commercial gas de 
tector may be installed off a tap in the 
flow line to detect whether gas is be 
ing produced from the well and to de 
termine the relative amount. It may 
be connected to sound an alarm when 
excessive quantities are encountered 

The gas detector also may be used 
with the rig’s depth-drilling rate ind 
an exploratory de 


vice. Fig. 5 shows a commercial model 


cator to serve as 


gas detector rigged up on a well in 
West Texas 

Centrifugal blower. One of the prime 
hazards when drilling with air or gas 
is the apparently inevitable leak around 
the rotating and wellhead assemblies 
This danger can be entirely eliminated 
by holding a vacuum on the discharge 
line and wellhead 

\ fan assembly having a 33-in. blast 
wheel driven at 1100 rpm handled the 
solids from 10,000 ft of air-drilled hole 
n two Phillips’ wells. This unit is shown 
in Fig. 6. Although the useful life of 
the fan was terminated when the cas« 
became eroded, the cost for its use was 
considered quite low 

Effective use of a blower will neces 
sitate a fairly large flow line in order 
to minimize loss of head. Since it is 
necessary to design the discharge sys 
tem to handle some formation gas, a 
conveying velocity of 5000 ft per mi 
is suggested for systems designed to 
handle about twice the normal quantity 
of drilling air or gas. If cuttings settle 
out in the discharge line when no fo 
mation gas is being drilled, a wellhead 
arrangement such as Fig. 7 can be used 
to admit air at atmospheric pressure 
ind thus maintain 
veying velocity in the 


an adequate co 


discharge ling 


STAND PIPE 


PRESSURE GAGE 


COMPRESSORS 


ye 
‘ A 
“RECORDING AIR METER 


REVERSE CIRCULATION 
BY- PASS 


FIG. 4. Typical hookup for air-gas drilling is similar to conventional drilling arrangements 
with the addition of compressors, rotating head, flowlines, gas detector and centrifuga! blower 
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A provision to by-pass the fan is desir- 
able if water is encountered. 

In order to eliminate any hazard 
when handling an explosive mixture an 
electrician should check the electrical 
ground existing between the fan hous- 
ing and the discharge line, motor drive 
and exhaust line from the fan. A check 
should also be made for grounding the 
fan rotor and a discharge brush pro- 
vided if required. Static conducting 
belts should be used if a belt drive is 
employed. A hydraulic drive will allow 
location of the prime mover away 
from the fan and should be used for 
maximum safety if the prime mover is 
a source for ignition. 

The nomograph presented in Fig. 8 
has been prepared to determine the re- 
quired pipe size for different conveying 
velocities and to ascertain the total fan 
head required for air handling. This 
total fan head includes the friction 
drop ‘n the line, the entrance loss, and 
the velocity head based on a fan sys- 
tem which is drawing atmospheric air 
from an open ended suction line. Tech- 
nically, the design procedure would re- 
quire a density correction for natural 
gas but this correction can usually be 
omitted without serious error. A cor- 
rection factor for solids loading can be 
obtained from the nomograph pre- 
sented in Fig. 9. The design steps are 

1. Select a design air rate. This is 

the normal drilling air or gas 
plus the formation gas that can 
be expected. It is suggested that 
the design air rate should be at 
least double the normal air or 
gas circulation rate. 

From the nomograph in Fig. 8, 
select a line size that will give a 
linear velocity of 5000 ft per min 
at the design rate. Also deter- 
mine from the nomograph the 
fan head required for handling 
air at the design rate. 


FIG. 6. Paddle wheel blower holds slight vacuum around rotative 
and wellhead assemblies to eliminate gas leaks that might form fire 


hazard. 





FIG. 5. Commercial model gas detector installed on West Texas wel! (on return flow line) 
to determine relative amounts of gas produced. Device can sound an alarm and can be tied in 


with depth-drilling rate indicator. 


From Fig. 9, find a solids cor- 
rection factor based on the de- 
sign air rate, the expected maxi- 
mum drilling rate and the hole 
size 
Multiply the fan head obtained 
in Step 2 by the correction factor 
obtained in Step 3 to obtain the 
corrected total fan head for air 
laden with drilled solids. 
From fan characteristic curves 
such as Fig. 10, determine the 
required rpm and fan drive 
horsepower. 
Select a prime mover to supply 
1.5 times the indicated horse- 
power to the fan drive. A hy- 
draulic drive powered by an in- 
ternal combustion engine is 
recommended 
Example 1: 
Normal Drilling Air — 1500 cfm 
Design Air Rate 3000 cfm 
Length of Discharge Line 200 ft 
Maximum Expected Drilling Rate 


BAFFLE TYPE 


CHECK 


60 ft/hi 
Hole Size 8 in 
From Fig. 6: 
Line Size for 
in. ID 
Fan Head Required for Air Hand 
ling = 9.5 in. of water 
From Fig. 7: 
Solids Correction Factor 1.27 
Corrected Total Fan Head 1.27 
9.5 12 in. of water 
From Fig. 8: 
Use 1565 rpm for 12 in. Head and 
3000 cfm 
Drive Horsepower 10 
Use 1.5 x 10 15 Drive Hp. 
For hydraulic drive (80 percent 
overall efficiency), engine horsepower 
15/.8 


S000 fipm 10 


rating for continuous service 


19 hp 


Technique 

The technique of air or gas drilling 
is similar to mud drilling with the ex- 
ception that one circulating fluid is a 


FIG. 7. Wellhead arrangement to admit atmospheric air for main 
tenance of conveying velocity when no formation gas is produced 


ROTATING HEAD 





Deepest test in the world - 1935 model! 


Texas was started 
company. It set new 


weight of casing string 


This test was the deepest, (12,786 feet), the most big reason why the oil industry is one of the 
> one » eon ot rid 
rogressive in the worid 


expensive (over $1,000,000) and had the heaviest most 


string of casing 301 teet of 758") ever used 
As a result of this experiment, we—the manu 


ok longer to drill, (over two years) and used 


facturers supply and Service companies that now 


more bits (965) than any other well. Moreover, n ‘ 
make up PESA -applied the lessons you learned 


amp riani producimeg 1at is weve disé reread 


and helped you develop better bits, better mud 


This is lent example of the kind of control practices and stronger tubular goods 


Cooperation like this makes the oil industry strong 


* 


PETROLEUM BQUIPMENT 
SUPPLIERS ASSOCIATION 


BIG pioneering you operators have done. It’s a 


PROUD TO BE PART OF A PIONEERING INDUSTRY 
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compressible medium and the other ts 
not. As has been shown, penetration 
rates are much faster when drilling with 
air or gas. In many cases, bit weights 
are much lower, either because they 
are not necessary for exceptional pene- 
tration rates, or because hole deviation 
becomes a problem at the high drilling 


rates 


Problems in Air Drilling 

Up to this point, only the favorable 
results have been shown in drilling with 
air or gas. But what about the 
problems? 

In areas where formations are dry, 
no serious problems exist with the pos 
sible exception of hole deviation and 
Unfortunately, not too 
many areas have long sections of hole 
that are completely dry. Water intru 
sion is the greatest single deterring fac 


pipe stresses. 


tor to air or gas drilling 

Water. Water intrusion can be 
broken down into two types weep- 
ing water zones and prolific water 
zones. Weeping formations can usually 
be penetrated if enough care is taken 
However, they do slow up penetration 
rates and present the danger of sticking 
the pipe in the hole due to the cuttings 
balling up from the moisture and stick- 
ing to the drill string. Several methods 
are being used to penetrate these weep- 


ing zones successfully. Additional water 


added periodically at the surface has 
helped to overcome the stickiness and 


allowed drilling ahead. Aeration drill- 
ing by Phillips demonstrated that foam 
ing would reduce the surging that re- 
sults from lifting of fluids from the 
annulus, and give improved lift effici- 
ency. Murray® reports on adding foam 
ing agents to the air stream to help 
lifting water from the bore hole. 

However, the biggest problem is the 
prolific water zones that give up large 
quantities of water. These zones must 
be sealed off for three reasons: 

1. The influx of water increases the 
hydrostatic pressure on the rock 
thereby slowing penetration 
rates; 

Disposal of the water on the sur- 
face is too great a problem to 
overcome when producing large 
quantities of water, and 

The air and water may create a 
corrosion problem as will be 
pointed out in the aerated mud 
section. 

To successfully air drill, these zones 
will have to be sealed off against high 
pressure differentials. For example, at 
10,000 ft with a normal pressure grad- 
ient of water, it can be anticipated that 
approximately 4000 psi will be the for 
mation pressure tending to flow water 
into the hole. Since there is practically 
no hydrostatic pressure when drilling 
with air, any sealing material in this 
case will‘have to withstand 4000 psi of 


B-60 


FIG. 8. Flowline size and 
this nomograph 


ae || 


eM, 

be 

wee 
c 


G ca 
% 
Ke, ye 


FIG. 9. Correction factor for solids loading can be obtained from this nomograph, which 
when multiplied by the fan head required for handling air at the design rate, gives the correct 


fan head for air laden with drilled solids 


pressure differential. For this reason 
there must be penetration of the seal 
ing material into the formation to form 
a strong bond that will withstand these 
high pressures. It is known that water 
may be present in large quantities in 
such zones as sands, fractured lime 
stones, vugular limestones, and dolo 
mites. Since solids will plaster off on 
the face of a sand and not penetrate it 
the problem is resolved into finding a 
liquid with a very low viscosity that 
would penetrate the formation and then 
ploymerize or gel. 

Several materials have been found 
that show a great deal of promise but 
have yet to be proved convincingly in 
field practice. The successful solution 
to sealing off water zones will open 
more areas to air or gas drilling and 
will pave the way to greater savings for 
the oil industry. 

Water location. Many wells have 
been drilled with mud in areas that 
need to be investigated for possible air 
drilling. However, 
only indicate where water might be 
present and whether it could be of suf 


electric logs can 


ficient quantity to hinder au 
drilling. Naturally in the past, opera 
tors have been looking for oil and/or 


gas and no one has paid too much at 


Or gas 


tention to locating water. The logging 
companies are now aware of the prob 
lem and are investigating il 
tions need to be answered: (1) Are the 
formations dry for air or gas drilling 
(2) If the problem of sealing water 
zones is solved, how many formations 


Iwo ques 


will have to be sealed off during air o1 
gas drilling? 

Pipe stress. With any method of rock 
bit drilling 
tory or shock stresses are transmitted 
to the pipe 
dampened out to some extent by mud 
in the hole. With air, no dampening oc 
curs and ne mud is in the hole for 
buoyancy of the pipe during trips. Fo 
these reasons, the drill string during air 
drilling remains in a higher state of 
stress than is prevalent with mud. The 
additional damage to the drill pipe will 
be determined only after more experi 
ence is acquired at greater depths with 
air drilling. There are some indications 


, several torsional and vibra 


These stresses tend to be 
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10. From centrifugal blower characteristics, such as that shown 


above, fan horsepower and fan speed can be determined for air or gas 


drilling 







that the damage will not be sufficient to 
enter into the economics of air drilling 
However, it kept in mind 
until found to 
show whether this will be a problem o1 


should be 


conclusive evidence ts 


not 

Hole deviation. In the field 
trials of air and gas drilling, hole devia 
problem which 


lower bit 


initial 


tion was a serious 


necessitated much 


weights than desired. Holes were drilled 


carrying 
as much as 40° off vertical 

Realizing the fact that most holes 
drilled with air or gas are usually in 
gage and that stabilization of the drill 
collars would probably be effective 
hole deviation was maintained close to 
vertical in the wells drilled in the Vine 
garone field, Val Verde County, Texas 
by use of a steel-rib type stabilizer im 
mediately above the bit and a conven 
tional rubber stabilizer approximately 
60 ft that. The ribbed 
stabilizer is an old tool, which has been 
little used in recent vears. Results were 
better than anticipated since the Vine 
garone field is in an exceptionally bad 
crooked hole area 

Fig. 11 


sists of a 20 ft section of 7-in 


above steel 


which con- 
OD drill 
collar with ribs welded to its outside to 
bring the collar diameter to “% in 
smaller than the bit being used. These 
ribs are installed, starting immediately 
above the box in two 8 
with the ribs indexed or staggered so 
that those of the upper segments are 
aligned with the circulation grooves in 


shows the tool 


in. segments, 


the lower segments 


Future of Air and Gas Drilling 

The future of air and gas drilling is 
assured, The savings in time and money 
are almost unbelievable and have been 
proved in certain areas of West Texas, 
New Mexico, Arizona, Oklahoma, 
Rocky Mountains, and Canada. The 
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FIG. I! 









Steel rib type stabilizer used immediately above 


the bit has an OD '/g-in. less than bit OD. Conventional rubber 
stabilizer placed about 60 ft above the one shown to maintain 


successful solutions to locating water 
and sealing off water zones will open up 
many more areas to drilling with air 
or gas and will lead to greater savings 
for all who take full advantage of this 
new method of drilling 


AERATED MUD DRILLING 
Shortly after the Western Natural 
Gas Company’s successful air drilling 
venture in Val Verde County, Phillips 
Petroleum Company initiated an in- 


vestigation into aeration, or aerated 
mud drilling. Aeration involves the 
simultaneous introduction of air and 


mud into the standpipe for the pri 
mary purpose of reducing the density 
of the return mud column 


Purpose of Aeration 
The initial work with aerated mud 
had as its primary purpose remedy of 

































stra ght hole 








n air or gas drilling 





loss of circulation. Later, investigatio 
made to utilize 
means Of increasing penetration 
and bit footage, with the primary ob 


jective of overcoming some of the dis 


was aeration as 


rates 


advantages of air drilling. For example 

no positive way had been devised in a 

drilling to accomplish these purposes 

Penetrate weeping shales or low 
volume water zones 

2. Prevent rapid and possible dis 


istrous disintegration of exposed 


shale zones when water s en 
countered 
3. Seal off water zones which are 


encountered without subjectir 
a dry-walled hole to water 

In aeration drilling, low volume o 

weeping water zones present no prop 


Possibilities also exist of emplo 


lem 
ing liquids which protect and/or pre 


pare shales against hvdrous disinteg 


FIG. 12. Semple drilling 
= chart from Phillips Evely 
} Jo No. 2 in the Puckett fis 
of Pecos County, Texas 
? shows graphically the rap 
; ncrease in drilling rates by 


aerated mud arilling 


















AERATED MUD 8%," 
EVELYN JO 2 
2.1 MMCFD 
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45000* WT 
120GPM 
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PUCKETT ‘'X"’ 2.1 MMCFD 
7%" HOLE 
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FIG. 13. Aeration and air drilling are 
compared for the same section in two 
Puckett-Ellenberger field wells. 
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tion. Furthe icravion will always 


trom 


aeration tk 


safer, conversion 
liquid for purpose of killing a well re 
Aeration 


ilso possesses other advantages regard 


quiring a matter of minutes 


ing sealing of water zones in that con 
version to liquid may be resorted to fo 
purpose of penetrating large volum 


vater bearing formations 


Field Results 

Substantially great 
penetration rates 
aeration drilling on ea 
in the Puckett-Ellenberger 
County, Texas, than or 
which were drilled with cle 
On the otherhand, the results 
subsequently were obtained w 
drilling in the same field showed about 
the same advantage over aeration, as 
vas obtained by aevation in contrast 
to clear water. These contrasts were ob 
tained in the drilling of shales, sand 
stones, and sandy shale formations, al 
of which are highly responsive to re 
duced pressure drilling 

Graphic evidence of the rapid in 
crease in drilling rates which results 
from aeration drilling may be seen 
from the drilling records of Fig. 12 
In this illustration, examples have bee 
picked at random to compare penetra 
tion rates during aeration to those 
vhich were obtained either prior to o 
ifter introduction of air 

Comparing the Phillips Evelyn k 
No. 2 to the Phillips Evelyn Jo No. | 
a clear water-drilled hole, a savings ot 
26 bits was made in the interval fron 
5600 to 8523 ft 

A comparison between aeration and 
air for the same section in two wells 
drilled in the Puckett-Ellenberger fiel< 
is shown in Fig. 13. Note that 185 ft of 
hole was drilled with air at a rate of 
46.8 ft per hr with an applied bit load 
of 3180 Ib per in. of bit diameter 
This contrasts with a like 
drilled by aeration at an average rate 
of 29.6 ft per hr, with bit loading of 
5140 Ib per in. of diameter 


footage 


Volumes and Air-Liquid Ratios 

Since bottom-hole drilling pressures 
exercise so much control over the pene 
tration rates and bit footages, it is 
highly important in aeration drilling to 
maintain the highest possible air-mud 
or air-liquid ratios. This means drilling 
with the lowest mud rates that will still 
safely remove the drilled cuttings from 
the hole 

At low air-liquid ratios, the circula 
tion rate of the mud pump is the limit 
ng factor in regard to annular removal 
of bit cuttings. In hard formations 
where clear water is used, an annular 
velocity of 100 ft per min is adequate 
for cutting removal. The annular velo 
city will be achieved with a pumping 
rate of 175 gal per min in a conven 
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uionally drilled 77s -in. hole having 4 

in. drill pipe. In two of the first wells 
drilled by aeration with 750 Mcfd be 
low 9000 ft, adequate cutting removal 
velocities resulted at circulating rates 
with clear, lime water of 150 gal pe 


min. On a subsequent well, where 
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How fast is your present kelly drive wearing out 


All 


Revolutionary 


Rolling ¢Disc 
Kelly 
Drive 


FOR ADJUSTMENT 
ADO SHIMS ~~ ee. 
. 


& BEHIND 
Tweust 
waSmee 


ae Fiexisitity: Use same body whether you are chang- 
ing sizes or types kellys, square or hexagor 
or modernizing existing Ideco Roller Kelly Drive 

@ ECONOMY: More than a vear of rugged field servic: 
and world-wide acceptance proves you get lor 


life for both kelly drive and the kelly itself 


DESIGN: Original outstanding advantages 





earlier models have been retained, such as 
FOR SQUARE KELLYS ; 
gral pilot tube, 100° grease-packed lubrication 


FOR HEXAGONAL KELLYS 


POST OFFICE BOX 1331 DALLAS 21, TEXAS 
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RELATIVE CUTTING CARRYING CAPACITY 
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BOTTOM HOLE PRESSURES ¢ RELATIVE 
CUTTING CARRYING CAPACITIES FOR 
VARYING LIQUID RATES AT 5000’ 

WITH 5” DRILL PIPE IN 8” HOLE 


1620 CFM AIR+<—1550 CFM AIR— = ™ 


1600 2000 


BOTTOM HOLE PRESSURE PS! 


1200 


400 800 
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LIQUID INJECTION RATE 


240 300 
GPM 


FIG. 14. Bit cutting removal capacities for various liquid injection 
rates and bottom-hole pressures. Pressure recorder placed at end of 


4980 ft of 5-in. drill pipe inside 85-in. casing 


MMefd of air was used in an 8%4-in 
hole and 5-in. drill pipe, cuttings were 
removed at liquid rates as low as 120 
gal per min to a depth of 6000 ft 

All of the liquid rates mentioned 
with their respective air volumes in 
the preceding paragraph were adjudged 
by field conditions to be the minimum 
that would be permissible for the re 
spective pipe and hole sizes. Further, 
the rates would be satisfactory for 
holes that remain fairly true to gage 
with no shale sloughing 


BHP and Cutting Removal 

In order to determine the bottom 
hole pressures which result from the 
various air mud ratios during aeration 
drilling, and to evaluate the most valid 


theoretical equations pertaining to 
bottom-hole 


were made with the use of 


aeration pressure tests 
a special 
recording instrument. The recorde 
was run on the end of 5-in. drill pipe to 
a depth of 4980 ft inside 85s -in. casing 
where it remained throughout the tests 
Pipe was rotated to simulate drilling 
conditions 
ratios, the mud pump rates were varied 
from 300 down to 60 gal per min 
while the compressor air rate was main 
tained at a relatively constant rate 
(1550 to 1630 cu ft per min), except 
for the initial unloading phase, where 
half compressor 
ployed 

A summation of the bottom-hole 
pressures resulting from the various 


To obtain varying air mud 


capacity was em 


test conditions is shown in Fig 
From the pressure information, it 

possible to calculate the relative cut 
ting Carrying Capacities (lifting forc« 
per pound of bit cutting) for the 

ious mud and air rates. Observe the 
rapid decline in cutting carrying 


in 
BK tdpae 


ity as the liquid injection rate 


Ss re 


duced below 120 gal per min. Also at 


these lower liquid rates, note the 
creasing standpipe pressure assoc 


} 


vith decreasing bottom-hole pre 


These adverse changes n 


carrying and the increasing standp pe 
pressures at liquid rates below 120 gal 
per min indicate a rapidly changing 
flow condition both inside and outside 
the drill string. Literature indicates 

at the low liquid injection rates 
high air rates that a greater percentag 
of the liquid phase tends to flow as 
liquid film along the walls of the pipe 
This accelerated reduction in | 
associated with the aerated flow strear 
ncreases the slippage of 

iir. For this reason, and 

the liquid phase ts the cuttir 

medium, reduced liquid 

will result in an accelerat I ) 
n aerated mud cutting 

pacity 


At extremely low i 


liquid injectio 
rates, most of the liquid phase is thrown 
toward the wall of the pipe (and bore 
hole) as a result of turbulence. The ad 
hesive force between the pipe and the 
liquid is sufficiently high to form and 
maintain a liquid film. The small 
amount of liquid in the air stream will 
form small disconnected droplets which 


will slip at a much higher velocity than 


FIG. 15. Equipment required for aeration 
in Phillips experimental work intended for use 
with steel mud tanks 
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SAVE WAYS WITH 


RUBBER 
MARTIN PUBBER GAGES 


GREATER PRODUCING 


GREATER PRODUCING P a 
commas PROFITS because: 


PROFITS because: 


Martin Cages last much longer Ball & Seat life is usually 


rhe oil-proof rubber guides do doubled, on the average. With 
the trick, by absorbing the ball the rubber guides, there is much 
peen hammer action of the hard less chattering, chipping and 
balls. They also have superior pitting. Ball falls true on seat 


resistance to sand abrasion. And Such improvement in Ball & 


they can be replaced. Seat life eliminates a lot of 


pulling expense 


SEO OEE EEO Oana aoe awed 
ee ee 


In the last year alone, new users of Martin Cages have 
increased by 85°7. The word is getting around. More and 
more economy-minded producers are learning about the 
advantages of the Martin Cages! . Manufactured in 
open and closed types. . . all diameters and styles. Writ 
for John Martin Catalog No. 4 today. Martin Cages are 


avatlabl through all supply stores. 


JOHN N. MARTIN 
Manufacturer 


9 W. BRADY e TULSA, OKLA. 
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to avoid wet jobs 


pecify 


\ 
BOTTOM DISCHARGE VALVES 


Wet jobs are caused by a pump that is stuck so tightly in the tubing 
string that it cannot be unseated with the sucker rods. The sticking is most 
commonly caused by sand settling around the pump barrel above the hold- 
down. The worst hazard occurs in a stationary barrel bottom anchor pump 


where the sand can fill in all the way to the top of the pump 


It has long been known that a bottom discharge valve would keep the 
area between the pump and tubing free of sand by discharging a portion of the 
produced fluid at the hold-down. As long as the upward velocity of the fluid 


exceeds the settling rate of the sand, the annulus remains clean 


Prior to the introduction of the Oilmaster Model 63, bottom discharge 
valves have not been as dependable a unit as the other components of the 
pump. Still, they were in common use by operators who preferred to pull 


pump prematurely if necessary, rather than risk pulling a string we 


The Model 63 represents an entirely new approach to the pump valve 
design problem, and has overcome the weaknesses that previously existed 
Numerous improvements have been made that can best be appreciated by 
a demonstration. Call your Oilmaster representative and ask him to bring 
out a Model 63 on his next call, or better, ask him to insure you against wet 
jobs by having him install them on all your stationary barrel bottom anchor 
or Multiple Tube Fluid Packed Pumps. Try them on long stroke pumps too, 


to eliminate the need of a top seal element 





FLUID PACKED PUMP CO 
Main Office and Plant, Los Nietos, California 
Distributed by the National Supply Co., Pittsburgh, Pa 
Export: The National Supply Co., Export Divisior 
600 Fifth Avenue, New York 


Co-Distributors: Union Supply Company 











Beacon Supply Co., Industrial Supply C« 














the liquid phase in an aerated system 
having a high liquid injection rate. 

At the high liquid rates, the relative 
slip rate between the two phases is 
much lower because the liquid phase 
becomes the continuous phase and the 
air phase becomes a disconnected phase 
forming bubbles 

For the conditions represented in 
Fig. 14, the mud injection rate could 
safely be reduced to 120 gal per min, 
but not below this value. 

Fig. 14 also illustrates that the ability 
to convey cuttings from an air-drilled 
hole will drop markedly when even 
small volumes of water are added to 
the flow stream, or are picked up dur- 
ing the drilling procedure 


Equipment Required for 
Aeration 

The equipment used for Phillips Pe 
troleum Company’s experimental work 
on aeration is shown in Fig. 15. The 
system as shown was intended for use 
with.steel mud tanks. In field trial, cir- 
culation of the liquid phase through 
earthern reserve pits instead of the 
steel mud tanks make possible exten- 
sion of the flow line to the far end of 
the reserve pit, thus eliminating the 
necessity of the separator. The butter- 
fly valve (14) was removed from the 
flow line 

Other systems using independently 
driven compressors and retaining the 
mud pumps normally on the rig may 
be employed. The primary require- 
ment is that the compressor have 
ample pressure and volume for the 
job, and that the rig pump be able to 
establish minimum pumping rates 
should high air-liquid ratios be desired 


Problems — Aerated Mud 
Drilling 

Corrosion. The earliest problem to 
arise in connection with aeration drill- 
ing was that of corrosion to the drill 
string. The corrosion most generally ex- 
perienced is of the oxygen cell type. 
which can be extremely severe, and 
cause extensive damage to a string of 
drill pipe during one bit run. For some 
unexplained reason, the major portion 
of such damage is external to the drill 
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FIG. 16. Corrosion damage to drill string in aerated drilling 


string (Fig. 16). where sulfide bearing 
waters are picked up, corrosion may 
also occur 

Experience has shown that main 
tenance of a pH of 11 or better will 
satisfactorily control oxygen cell cor- 
rosion in a low solids mud system 
Saturated lime water functions well in 
this regard. Its pH can easily be main 
tained at a maximum of 12.4, and it is 
inexpensive. If kept free of solids, no 
oxygen cell corrosion will result, and 
the pipe will have a thin white coating 
when pulled 

For some reason, high solids, high 
pH muds do not fully protect against 
corrosion. Difficulty in removal of air 
and entrained gas also is encountered 

The primary trouble that occurred 
with saturated lime water was in the 
sloughing of shales. A clear, lime satu 
rated non-ionic, oil-water emulsion was 
found more successful in preventing 
hydrous disintegration of shales, but 
severely hindered the ability to remove 
cuttings from the hole. 

Control of shale. One of the big, un- 
solved problems of aeration drilling 
is in prevention of the sloughing of 
shale. In long, shaley sections, hole en 
largement due to sloughing prevents the 
continuous use of maximum air-liquid 
ratios. Under such conditions, the 
liquid rate must be increased in order 
to sweep the cuttings and falling ma 
terial from the hole. This in turn tends 
to nullify the benefits from low-pres 
sure drilling and limits bit performance 

The ideas and assumptions regard- 
ing the nature of shale sloughing and 
hole enlargement are many but the sup 
porting facts that are so necessary to 
a total understanding of the problem 
are few. However, the field trials have 
indicated that three steps will be needed 
for control over sloughing: 

1. Use a liquid that will protect 

against corrosion, and will not 

cause hydrous disintegration of 
shales 

2. Keep a uniform pressure on the 
formations that are penetrated 

Do not fill the hole prior to trips 
3. Improve the cutting carrying ca 

pacity of the two-phase system 
Water. Weeping zones can be pene- 
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trated without difficulty with aerated 
mud drilling. However, the prolific 
water Zones present as much a prob 
lem to aerated mud as to air or gas 
drilling and for the 
These are: (1) Water disposal at the 


same reasons 
surface, (2) 
rates by the increased hydrostatic head 
and (3) the corrosion problem caused 
by the influx of water which makes it 
impossible to add enough lime to keep 
the pH above 11 


slowing of penetration 


Future of Aerated Mud Drilling 

The future of aerated mud drilling 
as a method for increasing penetration 
rate and bit life is dependent upon two 
developments 
of sloughing shale and increasing the 
cutting carrying capacity of the mix 
ture. However, 


solving the problem 


aerated mud can be 
used for balancing off severe lost ci 
culation zones. The term “balancing 
off” means the introduction of just 
enough air to lighten the mud column 
thereby preventing the loss of mud to 
the thief zone 
ties required usually range in the 6 to 7 
lb per gal range, a small, high pressure 
low volume compressor and a rotating 
head are all the equipment necessary 


Since the mud densi 


for this type of operation 

To overcome the problem of havin 
to seal off the zone and establish ci 
culation running 
aerated mud can be circulated ahead 
of the cement to insure a good cement 
job. By the use of this method, consid 
erable savings can be made in down 
time, lost 
lost mud 


before casing, the 


circulation materials, and 
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THE BIG FEATURE ABOUT CLIMAX ENGINES 


is THE OWNER SATISFACTION 


THEY PROVIDE.... 


A Complete Line 
of Oil Field Engines 
up to 605 H.P. 


.-- MIGHTY IMPORTANT TO CONSIDER WHEN YOU BUY AN ENGINE! 


Here's why Climax Engines are so “owner satisfying” — ¥-125—12 cylinder, 605 mex. 4.9 


ot 1200 R. P.M 
V-122—12 cylinder, 520 max. H.P 
ot 1200 R. P.M 


You get an engine that will give years of service on any job... whether 
powering drilling rigs, pumps, Compressors or generators. 


—an engine designed for easy starting...simplified operation... equal 
efficiency on natural gas, butane or gasoline by merely closing one set 
of valves and opening another...easy maintenance...readily accessible 
operating parts and accessories. 


—an engine backed by prompt service throughout the oil country... 
friendly Climax Distributors offering a complete stock of parts, repair 
facilities and factory trained mechanics. 


V-85—8 cylinder, 390 mox. H.P 
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V-80—8 cylinder, 340 mox. H.P 
ot 1200 R. P.M 


—these, plus many other Climax advantages, add up to owner satisfac- 
tion... the kind you get when you buy Climax Engines! 
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Williston end Fargo, N.D 
HOUSTON ENGINE AND PUMP CO 
Houston ond 
Corpus Christi, Tex 
WOUSTRIAL POWER AND 
SUPPLY CO. 


Longview, Tex 


LANDES, ZACHARY AND PETERSON 
Denver, Colo and 
4 Branches 

MIKE CARTER ENGINE WORKS 
Wichito Folls, Tex 

WOKE CARTER ENGINE SERVICE 
Odessa, Tex 

TOBIN MACHINERY CO 


Lofoyette, le 


In Comodo THE CANADIAN FARBANKS MORSE CO. LTD. Montreol, Quebec, ond 16 Branches 
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R-165—6 cylinder, 192 mox 


ot 1200 R. P.M 


R-110—4 cylinder, 130 mox 
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CONTINENTAL-EMSCO STORES 
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Carthage 
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EI Campo 
Falfurrias 
Freer 
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Hadacol Corners 
Houston 
Kermit 
Kilgore 
Longview 
McAllen 
McCamey 
Monahans 
Nocona 
Odessa 
Palestine 
Pampa 
Post 
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San Angelo 
Sherman 
Snyder 
Sundown 
Victoria 
Wichita Falls 
Winnsboro 


VENEZUELA 
Anaco 
Las Morochas 


WYOMING 
Casper 
Cody 
Newcastle 
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MINIMUM DOWNTIME 
ON RIG MOVES 


Drawworks, engines, and compounding 
transmissions of the Continental-Emsco 
GC-350T and GC-500 rigs are mounted 
on a common skid .. . makes field moves 
quicker and easier. Only minimum dis- 
assembly is necessary for highway moves, 
too...no chain drives or oil lines to 
disconnect. Quicker installation on the 
substructure is possible with these ex- 
ceptional rigs. This results in lower cost 
operation and more profit. 


FINGER-TIP 
CONTROL 


All operating controls are conveniently 
assembled in a console at the driller’s 





Where Faster Moves Mean More Pri 


position. Here the driller has full, un- 
obstructed view of the rig floor and der- 
rick operations... he operates the rig 
with a minimum of effort through push 
button speed selectors and air actuated 
clutches. 


GREATER 
VERSATILITY 


Two or three engines can be installed . 

depending upon your power require- 
ments. Clutches are on the end of the 
shafts for simplified maintenance .. . flat 
or step setting easily accomplished. . 

engine drives through torque converters, 
fluid couplings or Fawick Airflex clutches 
as preferred. Longer rig life is assured by 
pressure oil lubrication to chains and 
bearings, reducing maintenance. 
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THESE PORTABLE LOW-COST OPERAT 





GC-360-T .. 2 or 3 engin 
Drilling Ra age "4,800 to 6,800’ 


GC-SO0O0..2 or 3 engin 
Orilling Range 8,500 te 8,500’ 
Nomin al input. Sage 

Main Orum Siz . 22" x 45" 


ret that fhhms 








RATING RIGS ARE YOUR BEST BUY 





—- . 
You're safer with LLhi DY NALLY, 


“POWERSTEEL” 
Wire Rope 


When the derrick floor shakes and the 
drawworks groans as more power is 
applied to pull a stuck bit . . . it’s great to 
know you're rigged-up with 

Yellow Strand “POWERSTEEL.” Such oil field 


complete stocks in all emergencies are easily handled by this 


grades, sizes and construction Yellow Strand wire rope with its 
are available through outeen tenewen of trails eet: 
all Continental-Emsco stores 
Always drill with “POWERSTEEL” 


for longer, safer wire-line service 


LIFT 
PAGE 

FOR 
DRILLING 
RIGS 








Hughes Seal 7 
















, gee 


! 





Ree d 
Super Shrink-Grip 


a ee 


TS 
Nad 











The Quality Names 
in Tool Joints 

Go with 
Quality-Built 


YOUNGSTOWN DRILL PIPE 


OO ha 


American Straight Grip 
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Extra quality is built into 
Youngstown Drill Pipe... the 
highest quality manufacturing to 
API specification in the 


—— industry. This means strings that 
just naturally last longer... 
give you more hole per dollar 
API Counter-bore EN 
Square Shoulder 
Drill Pipe fits all the quality 
— a names in tool joints ... gives you 


a full range of grades... D, E 
EE and X-95...for all drilling 
depths. These are reasons why so 


many contractors get a better 


API Counter-bore Weld buy with Youngstown Drill Pipe 
: Tapered Shoulder ...from Continental-Emsco 
S 





And quality-controlled Youngstown 































Welded joints are made by American, Hughes and Reed 





The familiar orange bands 
YOUNGSTOWN say Youngstown Drill Pipe 


QY4/ and Top Quality 
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Hello Pat.. 
What's New? 


Here's a driller who's going places...a 
man who wants to be in-the-know. And what 
better place could he choose for up-to-the 
minute information than at his nearby 
Continental-Emsco store the clearing 
house for information about the latest in 

oil field tools, equipment and supplies 


The next time you need supplies 
drop in and pick them up. See 
for yourself what's new 


CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 

















Protect your well’s production 


... with CrOOX inhibitors 


Corrosion is costing you money . . . not only in direct costs of rod 
and tubing replacement, but also in lost production during pulling 


operations. 


The best way to plug this profit leak is through engineered corrosion 
control with Cronox inhibitors. An Aquaness field man will know 
how to tackle the corrosion problem of your well . . . whether it’s 
flowing, pumping, gas lift, condensate . . . whether it has packers 
or none. From the wide line of Cronox inhibitors, he'll recommend 





the treatment that will do the most effective job for you. And 
he’ll set up a program that will give you a constant check on 
corrosion protection . .. to assure you top savings and productivity. 


Start your engineered corrosion control program now, by calling 
your local Aquaness representative today. 


Write for a copy of the new booklet, 
““Cronox Corrosion Inhibitors.” 


Aquaness 
(epailmert 

ATLAS POWDER COMPANY 
2005 Quitman Street, Houston 26, Texas 


FOR FURTHER INFORMATION ON . THE PETROLEUM ENGINEER, October, 1957 


ADVERTISED PRODUCTS SEE READER SERV 








Urilling Fundamentals 


CONTROLLED DIRECTIONAL DRILLING 


James A. 


~ 
C ONTROLLED directional drilling is the art of drilling 
1 well to a predetermined underground target or location 
Concurrently, this is the fundamental of all modern drilling 

whether it be a bore hole held as close as possible to the 
vertical or a deliberately planned deviation from the verti 
cal. In either of these categories, the mechanical principles 
f application are basically the same. 

In earlier days, directional drilling was used primarily 
is a remedial operation either to side-track junk tools, bring 
the bore hole back to vertical or applied to the drilling of 
relief wells. Today’s concepts and methods of oil recovery 
have so broadened its scope as to separate it from the origi 
nal objectives and given it a clearly defined field of its own 
Where the target is located immediately below the rig, the 
industry now refers to it as straight-hole drilling and where 
necessary, directional methods are applied as a correc 
tive measure 

In its own field, directional drilling is now defined as 
preplanned operation to drill a bore hole to an underground 
target whose location is a given lateral distance from the 
vertical 

Contemporary economics of oil recovery have dictated 
the progressive development and continuous refinement of 
controlled directional drilling. Today, we find it applied in 
iddition to its remedial field, in six other production situa 
itions that make it economically feasible and desirable 

These basic 

|. Offshore drilling in which an 
wells are drilled directionally from the same platform or 


ipplications are outlined as 

optimum number of 
irtificial island. In the majority of instances, only one verti 
cal well may be drilled from any one platform. It is ob 
vious that if only one vertical well were possible per plat 
form, drilling 
high 


nd production costs would be excessivel\ 
Directional drilling has helped to greatly cut these 
platform and production costs through the drilling of a 
number of wells from the one location 
A variation of this application is the T-head, a man-made 
island from which a number of directionally drilled holes 
ire employed for optimum formation penetration 
Editor, The 


Petroleum Engineer 


TIPLE WELLS REACHING UNDER DRILLING THRU, INACCESSIBLE | REACHING MULTIPLE 
FROM ONE WATER OF POOLIFAULTY TYPE (LOCATIONS | SANDS FROM OME 
LOCATION FROM SHORE | FORMATIONS LOCATION 


CLOSE 
DRILLING 


LEASE 


LeVelle* 


2. Onshore drilling for underwater f ns has beer 
very successfully used on the West Coast 
ton Beach, California 
rectionally drilled with borehole deviati 
from the vertical. L 
; 


ined 


rmati 
In the Hunting 
area some 460 wells have been di 
ys as high as 70 


| + 
ateral distances of up to two miles have 
been att 


> 


3. Inaccessible location « ducing formation dicta 


Production may 


I pr 


ind directional drilling 


remote rig locatior 
be located 


move 


inder plan urface tanks, etc., not feasible t 


Into this category also falls the problem of rig location 


versus production where the latter may be under a river 


bed, mountains, harbors, 1 In some cases when dif 


ficulty is found in obtaining itions, multiple wells are 
drilled from one locati similar to that used 


n offshore applications 


manner 
4. Salt dome exploration has given directional drilling 

fertile field of application. The two most prominent types 
f domes, the have been 


deep-seated and piercement 


thoroughly explored and where possible, brought into max 


mum production by carefully planned and executed con 
trolled directional drilling programs 

5. In formation tilt and fault control, directional! drilling 
is employed to facilitate more economical drilling programs 
llowing the natural drift of formation o1 
bottom hole at 


in the former by f« 


well deflection to the desired subsurface 


location 
In fault contr 


1 th 
l 
parallel to the fault t 


the well 
better production 

6. Stratigraphic trap exploration finds directional dr 
ing extensively the oil-bearing formatior 
Well 
is then plugged back and deflected in an attempt to botton 
out in the oil strata 

To complete the list 


f its remedial or corrective applications 


used to explore 


when the original vertical well bored into water or gas 


mention again should be made 
Side-tracking lost 


tools, straightening crooked holes, etc., and drilling relief 


wells to relieve a blow-out 
These techniques reflect the lowest and highest precisi 


uses of directional drilling. Side-tracking and straightening 


RELIEF ORE LING 
FOR WELLS OW 
FIRE 


FIG. 1. Once a remedial operation. controlled directional drilling is now applied to many problems encountered in drilling for production 
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FIG. 2. Three basic types of hole configuration are employed in 
directional drilling programs. Type selected for any one well pro- 
gram is dependent on formaiion and well conditions. 


operations usually enjoy rather slack tolerances both with 
respect to angle and direction. Short distances and limited 
time of operation reduces need for stringent controls. On 
the other hand, the drilling of relief wells requires extensive 
control both of deviation and direction. Since the relief well 
must bottom as near the bore of the burning well as pos- 
sible, considerable planning and accurately controlled drill- 
ing must be utilized throughout the drilling process. Due to 
relatively large distances, close tolerances are required. 

Some directional drilling is used to a limited extent in the 
Rocky Mountain area as a means to obtain more open hole 
area in the production strata. The bore hole is drilled on a 
slant to get more hole area in tight, narrow formations 
found in this area. 


Types of Directionally-Drilled Holes 

In introducing the discussion on types of deviated bore 
holes, it must be pointed out that the choice of a particular 
type to fit a given drilling problem involves many complex 
factors. In a preplanned, deflected bore hole, a carefully 
conceived and executed drilling program based on geologi- 
cal information, knowledge of and the selection of the right 
tools, mud and casing programs and circulation of target 
point with casing program and rig location — may insure 
optimum success of the venture. 

Actual experience over the recent years has patterned 
controlled directional drilling to three types. Practically all 
deflection-drilled holes will fit one of these types or a com- 
bination thereof. 

Type I is planned so that the initial deflection angle is ob- 
tained at a shallow depth and from that point on, the angle 
is maintained as a straight line to the target zone. In prac- 
tice, the hole is spudded to a depth in excess of 100 ft and 
the hole below this point deviated to the proper angle and 
direction. Once the angle and direction is obtained, surface 
casing is set through the deviated section and cemented to 
act as a “bearing” for subsequent drilling operations. 

Type II also sets the initial deflection angle near the sur- 
face. After the angle is set, drilling continues on this line 
until horizontal or lateral distance from the vertical is at- 
tained. The hole is then returned to vertical and drilled so 
until objective depth is reached. 

Surface casing is set and cemented as in Type I — after 
the desired deflection angle is reached. Intermediate casing 
is set and cemented after the hole has been returned to 
vertical. 
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Deflection y Torger 


Type Ill starts its deviation well below the surface. The 
angle is then maintained to target point. 

Only generalization can be applied where the drilling or 
production problem is to be correlated to type of hole 
configuration. As previously stated, a number of complex 
factors govern either the selection of a pattern type or the 
successful completion of a directional drilling program. 
Thus, many of the problems encountered often require 
adaptation of a pattern or combinations so as to make the 
problems and treatments quite individual. 

Generally speaking, Type I is employed in moderate 
depth drilling in areas where intermediate casing is not 
required and where oil-bearing strata is a single horizon. 
Type I is less expensive than Types II or III for several 
reasons and is possibly the simplest to complete. 

Deflection is made at a shallow depth and thus trip time 
for whip-stocking, surveying, etc., is appreciably less than 
for other types. The curved portion of the bore hole can be 
readily cased also for prevention of key seats. 

The deflection angle is considerably less, too. To its pos- 
sible disadvantage is the fact that directional-drilling oper- 
ations must be maintained through a large part of the 
drilling time. Difficulty in accurate logging interpretation 
has been encountered also. This is chargeable generally to 
the borehole angle. 

Type II is employed on deep wells in areas where gas 
troubles, salt water flows, etc., dictate the setting of inter 
mediate casing. Also, it permits more accurate bottom-hole 
spacing in multiple pay areas. Deflection angle may be set 
in surface zones where drilling is fast and round-trip costs 
can be held to minimum. When hole is returned to vertical 
and intermediate casing set, directional operating crew can 
be released and straight-hole drilling practices followed to 
completion of hole. 

To some extent, it does eliminate logging interpretation 
problems encountered in Type I and does allow a vertical 
hole into the producing horizon. But, it also imposes high 
angles and a double reversal in the drill string. Possibilities 
of dog-legs and key seats are increased if casing is not set 
in straightening-out portions of hole. 

Type III is used in multi-pay fields where multiple com- 
pletions are not desired. Deflection angles may be rela 
tively high and lateral distances from vertical line to 





S 


FIG. 3. Graphic techniques and plotting are used to determine 
whipstock settings and chart the projection of the hole. As shown. 
whipstock setting is obtained readily by closure of the triangle AOC. 
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1952 Developed JUMBO SIDEWALL CORE SAMPLING 


with larger cores more precisely located 





through the S. P. curve of electrical log. 





... through neutron/neutron log calibration — 
with accuracy never before obtained. 








Developed “MIGHTY MOUSE”= CHAMP OF THE MIDGET GUNS 
expendable 1%" jet perforator of 50% greater 


: power for permanent-type well completions . 
a 4 Developed ABSOLUTE CALIBRATION STANDARD for RADIATION SOURCE 
.. . producing a Simultaneous Radiation Log of unequalled 
repeatability regardless of radiation source strength. 









... Simultaneously recording 4 resistivity curves, 
giving more complete formation evaluation than ever. 
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Developed NEW HIGH-PRECISION MICRO-CALIPER SURVEY 


.. for simultaneously logging resistivity of materials 
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SWIVEL FACTS 


The floating washpipe in an by 
IDECO swivel can be repacked 

by one man in about 22 minutes, 
using a sealed packing assembly 
stocked by your near-by J&L Supply 
store. Your IDECO swivel is then 
normally ready for many more 

wells before washpipe or packing 
needs further attention. 


Everything about an IDECO swivel 
is just as simple and durable. 


You can have straight or tapered 

main roller bearings. The swivel is 
available in four sizes, with dead 

load capacities to 300 tons. The bee 
300-ton job has tandem main dan) 
bearings instead of extra weight. f 
An IDECO cannot be distorted by 

bail loading. 


—- 


From Canada to the Gulf of Mexico 
more IDECO swivels go to work 
annually, and with good reason. 
Drillers like them and the good word 
gets around. 


Have the details on file when you 
need a new swivel — call your 


J&L Supply store now! 


; 
« 


Jones & Laughlin 


SERVING THE UNITED STATES AND CANADA 
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FIG. 4. Trade mark of the direc 
tionally drilled hole, the retriev 
able whipstock shown is used 
almost exclusively in modern 
directional operations 


desired penetration relatively 
the 
Typical application would be exploring 


i stratigraphic trap or obtaining additional 


point 


shorter than other types. 


geological data on a dry hole 

Since deflection operations take place 
deep in the hole, trip time for such oper 
ations are high and the deflected part of 
the hole is not normally 
casing 


protected by 


Mechanics of Dire:tional Drilling 

While the whipstock is the symbol of 
directional drilling, the major drilling ac 
tivity is accomplished with conventional 
drilling tools. Whipstock operations are 
used to initiate deflection or make major 
the direction of the hole 
techniques and principles 


corrections in 
Conventional 
re employed to maintain or control angle 
and direction during the projection of the 
well 
The objective of the conventional drill 
ing Operation is to maintain the direction 
of the project hole along a predetermined 
with the favorable drilling 
rates permissible. Since drilling rate is a 


course most 
function of weight, rotary speed and cit 
culation rate, all of which also affect direc 
tional of the bit, 
must be compromised to permit optimum 
jirectional contro! with acceptable drilling 


tendencies conditions 


rates 


Directional Tendencies of Drilling Strings 

The tendency of the bit to drift is a function of the drill 
ing string characteristics formation dip and direction, weight 
applied to the bit and to some extent the rotary speed 

In conventional drilling, weight applied to the bit has the 
same reaction on the lower part of the drill collars as end 
loading on a column. When little or no weight is applied 
the drill collars hang straight. As weight is applied, the 
column fiexes until the drill collars contact the wall of the 
hole. Additional weight results in this point of contact 
traveling down-the-hole closer to the bit. The angle formed 
by this point of contact and the clearance between the drill 
collars and hole approximates the change in direction ot 
deflection that would accompany the next increment of hole 
drilled. From this it follows that the higher the bit weight 
the greater the tendency of the hole to be deflected 

In vertical or near vertical holes, the direction and mag 
nitude of this deflection is unpredictable. In high angk 
hole, the point of contact will in the majority of cases be 
on the lower side of the hole with the result that the change 
in deflection is additive and tends to increase hole defiec- 
tion. Increasing drill collar sizes, moderate bit weights and 
higher rotary speeds are used to reduce this tendency 
Small drill collars, high weights, etc., are often used where 
it is desired to increase drift tendencies 


Effect of Formation Dip 
There is definite indication that the dip of formations has 
4 pronounced effect on the direction of drift. While each 
area has its own characteristics, certain general tendencies 
have been observed. Where alternately hard and soft for- 
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mations are being drilled with a well stabilized sharp bit 
and weights high enough to cause drill collar flexure, travel 
will tend toward a course perpendicular to the bedding 
plane of the formations. 

Where the opposite bit conditions exist, i.e., dull bit, low 
bit weight and stability, the reverse effect seems to be true 
and the bit will tend to slide or track into the softer forma 
tion and in the down slope direction. This latter condition is 
particularly prevalent where the angle of incidence of the 
bore hole with bedding plane is high. 

Where thick formations are encountered or 
degree of hardness between formations is small, the effect 
of dip on the direction of drilling is negligible 

Well programs can be planned to take advantage of 
these characteristics where data is available. These tend- 
encies are also utilized in controlling the progress of the 
well bore. High bit weights are used often to increase de 
flection. A limber drilling string, reduced bit weight and a 
sharp course tooth bit with an acute edge angle is used in 
many areas to reduce the deflection angle when the drift 
of the hole the plane angle of the 


formation 


where the 


exceeds bedding 


Use of Reamers and Stabilizers 

In recent years reamers and stabilizers have been added 
to the line of useful tools for directional drilling. In effect 
they may be used to minimize or exaggerate as needed the 
characteristics of a conventional drill collar string. Placed 
near the bit, these tools act as the point of contact or ful 
crum to increase the angle of the bit with respect to the bore 
of the hole. Properly placed in the string they may be used 
to maintain the angle of the hole or under some condition 
utilized to decrease the hole angle 

The point of tangency as well as the proper placement 
of reamers and stabilizers is dependent upon the OD of the 
drill collars, diameter of the hole, rotary speed and weight 
on the bit. (The Wood and Lubinski charts presented at 
the Mid-Continent District Meeting, API, March 1954 and 
1955 are excellent aids in selecting stabilizer points.) 

Basically stabilizers are used in three types of operations 
in directional drill 
placing the stabilizer or 


It is used as a fulcrum by 


stabilizers just above the bit to produce high angles 


They are placed at an above the 


natural point of tangency to produce a hole straight 


optimum point 


ening effect or reduce hole angle 


the drill 
string to maintain hole angle during the drilling op 


Stabilizers are placed accurately in collar 


eration 


In this latter condition one operator recommends the us¢« 
f one stabilizer for every two drill collars where the hole 
joint where 


ingle is less than 30 deg and one stabilizer per 


the angle exceeds 30 deg 


Theory of Whipstocks 

As previously stated the role of the whipstock in d 
rectional-drilling operations is primarily that of correcting 
the course of the hole and the initiation of large deflections 
in the drilling program. Simple in design, its effective app! 
cation approaches the complexity that is associated with 
other drilling tools. 

Essentially the whipstock is a wedge which deflects the 
bit from its previous course. However, the hole drilled and 
the ultimate deflection and direction obtained in subsequent 
drilling operations is not that of the wedge angle alone. Ir 
practice three vectors or angles are required to determine 
the ultimate change in direction that will be obtained with 


ny one whipstock setting. These are: The angle of the face 
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Peg: Bx The “Cone Nebula 
e &. in the constellation 
of Monocerus photo 
graphed through 
the 200-inch Hale 
° telescope of the 
Palomar Observatory 


3 This mass of stars is 


about 1,000 light 





° . years, or roughly six 
e , 
aalliliclale Tilt laMmaalh | 
+ from the earth 
2 
o 
* 
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MEASURING THE UNSEEN 


Although attempting nothing so spectacular as measuring 
unseen stars through a 200-inch telescope, Tuboscope research is 
paying off for oil men everywhere. From Tuboscope research 
have come new instruments for measuring the nearly 

unseen effects of wear, fatigue, and corrosion in oilfield tubular 
goods. And from Tuboscope experience in the field comes the 
ability to inspect and to grade your tubular goods with 

the greatest possible precision and with the least chance for 


human error. The important factors of bottom hole 


pressure and temperature are measured by Tuboscope’s 


Subsurface Engineering Division. 


HOUSTON, TEXAS 
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FIG. S$. Through the drilling of several wells from a single 
platform directional drilling is applied to reduce location 
costs. Typical use shown above is being used to develope 
saltdome type production in the Gulf of Mexico. 


of the whipstock; the “roll-off” angle which is a measure of 
the tendency of the bit spin off of the face of the tool and 
the “follow up angle” which is caused by the drill string 
tending to flex at the point of change and the enlargement 
of the hole in the whipstocked section. This latter angle may 
take effect in the first 50 ft or in some cases over several 
hundred feet of hole. 

While the angle of taper of the face of the whipstock can 
be readily measured, the other two angles are functions of 
the individual tool and formation characteristics. Normally 
they may be reasonably defined in the various areas, such 
that their effect can be used in making settings. 

“Roll-off” generally effects the direction taken by the bit 
but does not alter the angle. As a result of this it is applied 
as a correction in orientating the whipstock face. “Follow- 
up” has little or no effect upon direction but normally adds 
to the deflection angle provided directly by the whipstock. 
This effect is projected over the subsequently drilled hole 
and is affected by the reamer and drilling assemblies used. 
In practice the total angle that will be delivered by the one 
whipstock setting is used in determining the setting. 

Graphic methods are used to determine proper whipstock 
settings. The overall deflection angle is used in the solu- 
tion and consists of face angle and follow up angles. The 
“roll-off” angle is applied as a correction. 

In Fig. 3, A represents the angle and direction of the hole 
and C the desired conditions for further drilling. Closure of 
the triangle AOC shows that a setting of S73E would be re- 
quired to obtain this change and a deflection of 5 deg would 
be desirable. Assuming that the roll-off angle is one degree 
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to the right, the setting would be made with the whipstock 
facing S74E to allow for this tendency 
Similar constructions may be used to determine multiple 


whipstock settings and in the solution of other directional 


pre »blems 


Tools and Their Application 
The basic controlled directional drilling tool kit con 
sists of the retrievable whipstock, pilot reamer, non-mag 
netic tool joint and the single shot directional survey in 
strument 
with these tools complete the kit 


Special adapters and subs used in conjunction 


Whipstock 


Basically a tapered or wedge-shaped 
steel casting with a groove on the wedge side which will de 
flect the bit to the At the top of the 
is a ring providing a guide through which the drill pipe re 
The bit 


used is smaller that the gage of the bore hole. For example 


the whipstock is 


lesired angle device 


volves and by which the whipstock is retrieved 
8°s-in. bits are the largest that can be used in 10°s to 14°%4 
in. holes 

In actual practice, the whipstock is selected for 


the de 
sired deflection angle (maximum permitted being about 4 
deg), bolted t the drill bit and 
run to the bottom of the hole 
set by orienting with instruments or 


a special sub just above 
The desired direction is then 
a magnetic sub. Some 
operators have used a method of setting with tools on the 
surface using a transit. The latter method is considered the 
least desirable and is inaccurate below 5000 ft. 

After the whipstock is set in the hole, the bottom-hole 
rientation tool is run and set in a special sub just above the 
whipstock assembly. The instrument measures the vertical 
ingle or low side of the hole, the position of the face of the 
whipstock relative to the low side of the hole, and the hori 
zontal angular differences between tool face and the face 
‘f a magnet in the orienting sub 

The then 
and correlated to determine the correct rotation of the whip 


The 


yn the whipstock 


orienting tool is withdrawn, readings taken 


stock assembly for desired alignment instrument is 
then rerun for a final check 

After checking and pulling orienting tool, weig 
plied on drill string to shear the pin holding bit to 
bit then drills a rat hole defiec 
» 20 it 


withdrawn 


and the small diameter 
tion angle for a distance of 10 t 
The whipstock assembly is then 


hole reamed to full gage with a piloted reamer 


and the rat 
Upon com 


l instrument 


pletion of the reamer run a single shot survey 


is dropped into the string which lands in a non-magneti 


collar located in the reamer string. This is done to check the 
new deflection and direction 
If found satisfactory, a conventional string is 


to drill ahead. If 
repeated until the correct direction and drift is obtained 


drill 


unsatisfactory, whipstock operations 


Surveying 
The non-magnetic drill collar and the single-shot survey 


nstrument form a single component in the directional kit 


Since direction is obtained by magnetic means, the non 
magnetic collar or sub is used as the landing sub for the 
survey instrument. It is normally run just above the bit to 
provide the most accurate information on deviation 
Non-magnetic collars have the same diameters as a con 
ventional steel collar but are normally manufactured from 
“K-Monel” permeability 1 


equivalent to that of air. Used in 18 to 30 ft sections 


which has a magnetic ughly 


it per 
mits the operator to obtain a true magnetic compass beat 
ing at the bottom of the hole. “K-Monel” drill collars have 
mechanical properties comparable to SAE 3140 and 4140 
steels which are presently used in conventional drill collars 


; 


The single-shot survey tool makes a record of the angle 


B 




















FIG. 6. FIG. 8. 


FIG. 6. Full gage hole deflectors have found only limited use in 
deflecting wells due to difficulty of controlling direction. This assem- 
bly is used to follow-up whipstock settings where a considerable 
increase in deflection is desired. 


FIG. 7. Components of the single shot survey instrument. Units 
include camera, plumb bob, and magnetic compass. 


FIG. 8. Single shot survey tool made up into a go-devil with a 
feather type head. Unit lands in non-magnetic collar and is retrieved 
when the drill string is pulled. 


of 


inclination and a compass reading showing the direc- 
tion of the angle. Instruments are dropped into the string 
for seating in non-magnetic collars or subs, or may be run 
on wireline. Other techniques include open-hole, survey- 
ing, dropping through core bits, etc. 

Fundamentally the tool consists of a pendulum or other 
method for indicating the vertical, a magnetic compass, 
timer, light source and photographic section. Most popu- 
lar practice is to run instruments in a go-devil assembly 
which is dropped into the string. This unit sets in the non 
magnetic collar and is retrieved when the drill pipe is 
pulled. Single shot instruments are constructed to have 


ranges 0° to 10°, 0° to 20° and 15° to 90 


Concept of the Project 
It has been previously stated that a controlled direc- 
tional-drilling project is so concerned with a number of 
factors as to very nearly be an individual undertaking each 
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time one is planned and developed. In conceiving a project 
seven basic factors must be carefully correlated. These are 

Accurate as possible geology including,. if possible, 
operator's personal experience and knowledge of area 
to be drilled and known drilling hazards 


Casing program 
Surface location of rig 


The target or bottom-hole location accurately corre 
lated to items 2 and 3 


If more than one well is to be drilled, spacing re 
quirements are to be considered. 


The mechanical job of drilling, itself, including care 
ful selection of tools and their operating capacities 


Mud programs 


Due to the greater wall forces involved and the longer 
drilling time, hole conditions should be maintained as best 
possible. Mud and casing programs are individual bore hole 
and geological requirements. Detailed discussion of such is 
outside the scope of this treatise. 

However, it could be noted that a number of operators 
indicate that an extra-tough filter cake forming mud with 
rapid cake replacement is mandatory to the program. Oil 
emulsion muds have found favor in reducing drillpipe fric 
tion, particularly where high deflection angles are required 

As indicated previously, directional drilling is normally 
more expensive than c 
vertical. However, 
wells have been found less expensive and are being applied 
for this purpose. With the increasing use of controlled direc 


and time-consuming ynventional 


under some circumstances directional 


tional drilling, new and better tools are being developed 
Improved methods will undoubtedly result in reducing the 
cost of this type drilling. 

Hole troubles are more frequent. Drill string sticking 
seems to be the greatest hazard with stuck pipe occurring 
about twice as often. Penetration is slower (some average 
20 percent less than in vertical wells). 

The selection of kick off points is dependent both upon 
the hole type and formations present. The preferable points 
at which to commence deviation of the hole should be at a 
juncture where formations are relatively thick and more 
or less uniform in drillability. Moderate to medium hard 
formations yield Soft and poorly 
cemented sands prove difficult and enhance opportunities 
for key seating troubles and poor whipstock drilling and 
reaming. 

As previously remarked, highly tilted and faulted hori 
zons containing alternately hard and soft streaks are to be 
avoided until desired angle of deviation and hole direction 
is attained. 


best results. shales 


The aforementioned paragraphs only generally cover 
controlled directional-drilling factors and a resume of some 
difficulties to be expected in the project. 

That it is economically feasible and desirable in its 
planned field of application is self-evident. In these special 
ized applications, it is now considered an indispensable 
production and exploration technique. As tools and tech 
niques improve, its costs will undoubtedly lessen and its 
fields of application broaden. 


References 
‘“Techniaues of Drilling and Producing High Drift Angle Directional 
Wells,”” Daniel S. Johnston and James T. Carriel. A report by Sig 
nal Oil and Gas Company 
“Directional Drilling in the Los Angeles Basin,”” D. L. Roberts, API 
Drilling and Production Practice 1949, p. 60 
“The Furdamental Mechanics of Directional Drilling,”” F. A. Gaser 
API Drilling and Production Practice 1949, p. 71. 
“Use of Stebilizers in Controlling Hole Deviation,” H. B. Woods 
and Arthur Lubinski. API Drilling and Production Practice 1955 
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JOHNSTON 
PUMPING UNITS 


~ 


The low price of Johnston Hydraulic Pumping Units is due to streamlined, simplified 


design and manufacture, made possible by years of experience in production and 


hydraulics. 


From grass roots to 9000 feet — that's the range of Johnston Hydraulic Pumping 


Units. They may be powered by electric motor or any type internal combustion engine. 


Remember this. Here is a pumping unit that will SAVE YOU MONEY — Cost you 
Less than any competitive unit. Less for Transportation; Less for Installation; Less for 
Maintenance; Increase Life of Sucker Rods, Bottom Hole Pump, and in many instances 


increase production. 


3 FT. STROKE 6 FT. STROKE 9 FT. STROKE 12 FT. STROKE 


MAIL THIS COUPON FOR 








SPECIAL PAMPHLET ON 


TAINING APPLICAT 





MART AND MECHANK 
FEATURES OF 10 
HYDRAUL 


NC eo) tic? Nile. 


ENGINEERED OIL TOOLS, INC 
P. O. Box 1665 ° Houston, Texas 
Please mail special pamphlet on Johnston Hydraulic 
Pumps to 


Compeny 





College Professors 
Visit Venezuela 


Eight college professors, specialists 
in petroleum refining, petroleum engi- 
neering and geology, have just returned 
from a visit to Venezuela’s oil fields as 
the guests of Creole Petroleum Cor- 
poration, largest oil producer in Vene- 
zuela. 

The educators who participated in 
the tour include: J. O. Ball, professor 
of petroleum refining at Colorado 
School of Mines; W. B. Bleakley, pro 
fessor of petroleum engineering at 
Tulsa University; H. G. Botset, profes- 
sor of petroleum engineering at Uni 
versity of Pittsburgh; C. G. Dodd, pro 
fessor of reservoir engineering at Uni 
versity of Oklahoma; W. L. Ducker 
professor of petroleum engineering at 
Texas Technological College; V. B 
Monnett, professor of geology at Okla- 

; , homa State University; C. A. Moore, 
eo —- q mae . sail professor of geology at University of 
- >. V. O'Rourke 


Oklahoma; and E. >, pro 


fessor of petroleum engineering at Ohio 

State University 
The visit was made by Creole as part 
of the company’s long range program 
to acquaint an increasing number of 
fastest well logging tps the field! the nation’s leading educators in the 
petroleum technological field with pro 
gressive operational policies and meth- 
ods now being used in oil production 
These Elgen features accurately determine production = “rage in \ enezuela . 
‘ ; ? e group of educators who de 
possibilities... more profits from your well! parted for Venezuela in early August 
returned to the United States August 
@ Lowest price schedules, minimum rig time 16. They visited installations in the 
Bolivar Coastal field (Lake Mara- 
@ New improved equipment, most advanced techniques. caibo), Creole’s Amuay refinery on 
the peninsula of Paraguana, the oil 
fields in eastern Venezuela and Creole’s 
headquarters at Caracas, capital city of 

Venezuela 


. 
" U. S. Bit Manufacturer 
@ Mud column effects reduced. Opens Plant in Holland 
Formal opening ceremonies of the 
Reed Roller Bit Company (Nederland) 
oe : N. V. rock bit manufacturing plant at 
Write or call your nearest representative or 3s * | Leiden. Holland. have been held. Reed 
the Elgen home office today. Elgen will be tal | N. V., wholly-owned subsidiary of 
pleased to present complete information to es | Reed Roller Bit Company of Houston, 
show the many advantages to you when you Texas, = this company’s first oil tool 
- ; : tie! ' MOBILE LABORATORY — Equip- manufacturing expansion outside the 
use Elgen expert logging services. ped with latest design weil United States. 
logging instruments. Fastest field Production of the new Reed “Y” 
service by expert crews assure : ¥ 
series three-cone bits, by the new plant 


logs of exacting detail. 2 
will supplement Reed’s Houston 
| production for world-wide distribution. 
CORPORATION R. G. Hamaker, president of Reed 
2925 MERRELL ROAD / DALLAS, TEXAS Roller Bit Company, was in Leiden for 
Fleetwood 7-3958 the ceremonies. F. L. Tyler, formerly 


California sales division manager for 
Reed, is the manager of Reed N. V., 
and John Workman, former Reed en- 
gineer in Houston, is co-manager. 


Combined electronic-permalogging pinpoints pay zones fast! 


@ Formation characteristics identified in detail. 
@ Strata boundaries accurately delineated. 


@ Structure-formation compared, correlated. 


@ Greatest accuracy in all formations. 
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Oil Progress Week and 


Drilling Progress marked in Tulsa at... 


Seventeenth AAODC Convention 


Principal Speaker... 

Hon. Robert S$. Kerr 

U. S. Senator from Oklahoma, 
Board Chairman, Kerr-McGee 
Oil Industries, Inc 


DRILLING ECONOMICS, technol- 
ogy and intra-industry relationships 
will be prime topics for discussion at 
the seventeenth annual meeting of the 
American Association of Oilwell Drill- 
ing Contractors. Sessions will be in the 
Mayo Hotel in Tulsa, Oklahoma, 
October 13-15 

Plans for the three-day meeting, to 
coincide with Oil Progress Week, are 
all completed, announces General 
Chairman R. E. Kirberger of Service 
Drilling Company, Tulsa 


Principal Speaker 

Senator Robert S. Kerr, D-Okla- 
homa, will be principal speaker at the 
contractors’ annual banquet at the 
Cimarron Ballroom Tuesday evening, 
October 15. Senator Kerr, a member 
of AAODC, is board chairman of 
Kerr-McGee Oil Industries, Inc., Okla- 
homa City. He has been in the oil 
business since the 1920's, drilling oil 
wells, first as a side line to his practice 
of law, and then as a full-time occupa- 
tion. Kerr was Oklahoma Governor, 
from 1943 to 1947, and has twice 
served as a member of the Executive 
Committee of the National Governors’ 
Conference. He was chairman of the 
Southern Governors’ Conference and 
the Interstate Oil Compact Commis- 
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Oklahoma's Senator Kerr 
speaks; contractors hear of 
latest drilling advancements 


sion. He was elected to the United 
States Senate for a six-year term that 
began January 3, 1949 


Business Sessions 

Registration begins at 2 p. m. Sun 
day, October 13, with a meeting of the 
board of directors also scheduled for 
that afternoon 

General business activities get un 
derway Monday morning. Each of the 
12 standing AAODC 
meet at 9:30 a. m., preceding luncheon 
in the Crystal Ballroom of the Mayo 
Frank G. McClintock, Zephyr Drill 
ing Corporation, Tulsa, will preside at 
the luncheon, and Dr. E. H. Eckel 
rector of Trinity Episcopal Church, 
Tulsa, will give the invocation. Mayor 
George E. Norvell will officially wel- 
come the oilmen to Tulsa, “Oil Capi- 
tal of the World.” 

At 2 p. m. Monday, the First Gen- 
eral Session will be held in the Pom- 
peian Court, with Frank 
Frank Frawley Drilling Company 
Tulsa, presiding. The AAODC 
dent’s address will be delivered by Jack 
H. Abernathy, Big Chief Drilling Com 
pany, Oklahoma City 


committees will 


Frawley. 


Presi- 


‘Supplier and the Contractor’’ 

Rainey Elliott, president of 
& Laughlin Supply Tulsa, 
will speak Monday afternoon on “The 
Supplier and the Contractor.” Elliott 
has been president of the Petroleum 
Equipment Suppliers Association and 
is a director and member of the Board 
of Councillors of the American Petro 
leum Institute. He also is a director of 
Tulsa Chamber of Commerce, YMCA 
and Community Chest, and a trustee 
of Children’s Medical Center and Hill 
crest Medical Center 

At the second general session on 
Tuesday morning, John C. Casper, 
sconomics editor of The Oil & Gas 
Journal, Tulsa, will present a forecast 
of drilling industry activity, B. E 
Groenewold, Exploration Drilling 
Company, Tulsa, will preside 


Jones 


Division, 


New Officers 
New national AAODC officers will 


1957 


be installed at the luncheon meeting 
Tuesday. President Abernathy 
serve as meeting chairman 

A series of technical papers 
AAODC committee and 


pendent studies of various phases « 


ing on 

f 
drilling technology, will comprise the 
Tuesday afternoon program. Earle 
Hellums, Gracey-Hellums Corporation 
Houston, will preside 


Weight-Speed Report 
First on the program is a | 
report on the Weight-Speed Penetra 
tion study being conducted by a sub 
AAODC Rotary 
An introduction 


srog»ress 


committee of the 
Drilling Committee 
to the report will be given by Elmer 
Decker, subcommittee chairman 
president of Martin-Decker Corpora 
tion, Long Beach, California. Rotary 
speed factor involved in the study will 
Eckel, director 
of drilling research, The Carter Oil 
Company, Tulsa. Henry B. Woods, as 
sistant director of research engineering 
Hughes Tool Company, Houston, will 
discuss the effect of weight 


be analyzed by John I 


‘Supplier and The Contractor’ 
Rainey Elliott 


President, Jones & Laughlin 
Supply Division, Tulsa 
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| By Merle Davis—Ralph Foster 
| Johnston Testers 


Oe a ee 


oe) lel i ice) i wile), Bel, 
YOUR DRILL STEM TEST 


A check-off list for reverse circulating drill stem tests 


The practice of reversing out 
the recovery of a drill stem test 
made in either an open or cased 
hole is now being widely used. 
The success of the practice has 
been proven with both high and 
low pressure tests and with both 
high and low liquid recoveries. 


REVERSE CIRCULATION 
IN PERMIAN BASIN 
(OPEN HOLE TESTS) 

The type A “sleeve” and the type B 
“knock-off” valves are preferred by the 
majority of the oil companies in West 
Texas. The type “B” sub has a slight 
edge because it can be run down in the 
drill collars closer to the test tool 
assembly. 

The location of the reversing valves 
is dependent on the amount of 
“sample” to be left in the pipe and 
whether or not drill collars are run on 
top of the test tool assembly. The type 
“A” sub must be run above any small 
I.D. drill collars while the type “B” 
can be run “down” in the drill collars. 
It is common practice to separate the 
hydraulic valve and the shut-in valve 
(in the basic test tool assembly) by one 
or two singles—this provides a clean 
sample of the last fluid the formation 
produced into the drill pipe. The 
“sample” recovered above the shut-in 
tool and below the reversing sub may 
be slightly contaminated by the mud. 


Merle Davis 
Dist. Mgr 
Crane, Texas 


The high viscosity of the mud and 
the use of lost circulation material in 
some wells make it advisable to run 
both types of reversing subs each pro- 
viding two reversing ports. 

The reversing subs are opened after 
the mud pumps are started and mud 
is being pumped into the annulus. 
Normally, the difference in hydrostatic 
pressure (mud outside the drill pipe 
and oil, gas or water inside the pipe) 
will reverse almost all the fluid pro- 
duced by the formation. In order to 
complete the reversing operation, the 
rams can be closed and moderate pres- 
sure applied to the hole. Extreme care 
must be used in pumping into the 
open hole to prevent breaking down a 
formation and causing lost circulation. 

After reversing, the pipe can be 
pulled dry because the mud (which 
replaced the formation fluid) will 
drain back through the reversing sub 
ports. 


Reverse circulation check off list 
Before operating reversing valve 

} Pump running 
Mud line valves positioned to 
divert mud flow to annulus 
Rams and/or Hydril checked 
for operation 

Operating Reversing Valve 
and/or Type B) 

} Close well in at surface 
Disconnect high pressure steel 
flow hose 
Close shut-in 


(Type A 


tool by rotating 


Ralph Foster 
Dist. Mgr 
Snyder, Texas 


Reconnect high pressure steel 
flow hose 
Bleed down drill pipe (if go- 
devil hanger not used) 
Check mud in annulus ( must stay 
full throughout reversing opera 
tion). Packer may be pulled 
loose if shut-in period is com 
pleted 
Drop proper go-devil to operate 
reversing sub 
Close surface valve (keep closed 
as long as annulus is not full) 
Control flow of recovery with 
surface valves so that hole re 
mains full of mud 
NOTE: If reversing stops, apply mod 
erate pressure to annulus or apply 
moderate pressure to tubing or drill 
pipe until normal circulation is barely 
established then go back to reverse 
circulation. 
When natural reversing is completed 
or to speed reversing procedure 
Close rams or Hydril 
Apply moderate pump 
to annulus 
Stop pumps when clean mud of 
normal weight is reversed 
Remove flow head and come out 
of hole at proper speed (prevent 
swabbing). Pipe should pull dry 
A supplemental article on Reverse 
Circulation in the Gulf Coast area is 
now being prepared. Look for it in 
this publication. For complete infor 
mation on Reverse Circulation write 
Johnston Testers, Houston, Texas. 


pressure 





Type B Reverse 
Circulating Sub 








Type A Reverse 
Circulating Sub 


JOHNSTON TESTERS 


A Subsidiary of Schlumberger Well Surveying Corporation 


first in drill stem testing 


HOUSTON, TEXAS 


LONG BEACH, CALIFORNIA e CALGARY, CANADA 








Weight-Speed Penetration Report . 


John E. Eckel Henry B. Woods Eimer Decker 

Director of Drilling Research Ass't Director of Research Engineering President, Martin-Decker Corporation 
The Carter Oil Company Hughes Tool Company Long Beach, California 

Tulsa, Oklahoma Houston, Texas 


Decker, for several years active in area, and in 1956-57, he served as 
contract drilling in Texas, Oklahoma AAODC vice president for the basin 
and California, was co-founder with area. Formerly associated with Drilling 
W. R. Martin of Martin-Decker Cor ind Exploration Company, Inc., he 
poration in 1928. Since that time his organized the Brantly Drilling Com 
prime interest has been in the develop pany in 1952 
ment of instrumentation of oil well 
drilling. Decker was the founder of Magnetic Brake 
NOMADS and an early vice president Final paper on the Tuesday after 
in the California Petroleum Produc noon program will be presented by I Banquet 
tion Pioneers. For years he was active A. Studer, chief engineer with the Concluding event of the 
in the Production Division of the Bavlor Company, Inc., Houston. His will be the Annual Banquet T 
American Petroleum Institute. An As subject is Applications of the Mag evening, at which Senator Ker! 
sociate Member of the American As netic Coupling and the Magnetic speak. General Chairman K 
sociation of Oilwell Drilling Contrac Particle Brake will preside, and Tulsa Attorne 
tors, Decker has been active it Before joining Bavlor in_ 1957 Malloy will 
AAODC work from its inception Studer was district engineer in Odessa Special entert 

John Eckel, who will discuss the ro Texas, for Continental Supply. His includes 
tary speed factor, has served as semor first work with Bavlor was as sales an 
engineer in equipment investigations 
tor Humble Oil & Refining Company 
n Houston, Texas, and has been vice 
president in charge of engineering for 
Oil Center Tool Company. He assisted 
n the formation of Petroleum Mechan 
cal Development Company in 1949 
ind in I9S1 joined Carter Oil Com 
pany’s research department 

Effect of weight in this study ts dis 
cussed by Henry Woods. He has been 
a Hughes Tool Company employee 
since 1925. He has held positions as 
chief chemist, testing engineer and 
laboratory director. Since 1945 he has 
en assistant director of research en 


ineering with offices in Houston 


Air and Gas Drilling 
Findings of the AAODC-API join! 
study of air and gas drilling will be Air and Gas Drilling Magnetic Brake 
reported by M. M. Brantly, president M. M. Brantly E. A. Studer 
of Brantly Drilling Company, Inc President, Brantly Drilling Chief Engineer, The Baylor 
Midland, Texas. His firm operates Company, Inc Company, Inc 
eight rotary rigs in the Permian Basin Midland, Texas Houston, Texas 
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SEG Awards 
Thirteen Scholarships 


SECOND annual award of university 
scholarships in geophysics has been 
made by the Society of Exploration 
Geophysicists, it was announced by 
Roy F. Bennett, foreign exploration 
manager of the Sohio Petroleum Com- 
pany of Oklahoma City, and president 
of the society. Bennett said there will 


be 13 scholarships granted by individ- 
ual companies interested in the geo- 
physical profession, and one scholar- 
ship financed by the organization's gen- 
eral fund. The 1957-58 educational 
grants will total $12,125, and will be 
taken in nine universities 

“The SEG scholarship plan was 


QGBOOCGGBO® 


ANNOUNCES 


LONG LIFE 
Heavy-Duty 
POWER 
TAKE- 


No Pilot Bearing 
Once-a-Year Lubrication 


Small 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Designed to meet the needs of Oil Field and other rugged 


service—this ROCKFORD Extra Heavy-Duty POWER TAKE-OFF 
@ Eliminates the conventional Pilot Bearing @ Release and 
Main Bearings are lubricated for one year @ Main Bearings 
are 40,000 hour type @ handles 5,000 pound Belt Loads 
@ Out-Board Bearings and Couplings are eliminated @ fur- 
nished with Single or Double Plate, Organic or Morlife® faced 
Gear Drive Clutches. Insure longer work life and reduce down- 
time with this NEW extra heavy-duty ROCKFORD POWER 


TAKE-OFF. 


Heavy Duty 
Over Center 


SEND FOR THIS HANDY BULLETIN 
Gives dimensions, capacity tables and complete 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash. Chicago 3, I. 


Reducers 


GG600C60C6 


originated in 1957,” said Bennett, “for 
the purpose of promoting the science of 
geophysics through improving the 
training of geophysicists. We felt that 
the expansion of our educational pro- 
gram through establishing a founda- 
tion with broad purposes, would even 
tually provide for 
teaching fellowships and other aids to 
universities. This will offer a chance for 
cooperation in supporting basic re- 


search sorely needed in geophysics.’ 


research grants 


Companies Granting 

Companies granting one or more 
full-year scholarships under the SEG 
plan are the Grant Body and Equip- 
ment Company of Tulsa, Mayhew Sup- 
ply Company, Griffin Tank and Weld 
ing Service and Geophysical Service, 
Inc., all of Dallas: Texas Gulf Sulpher 
Company, Schlumberger Well Survey 
ing Corporation, Herb J. Hawthorne, 
Inc.. Vector Manufacturing Company, 
Southwestern Industrial Electronics 
Company, and Superior Oil Company, 
all of Houston; and the Southern Geo 
physical Company of Fort Worth. The 
SEG General Fund Scholarship is 
sponsored jointly by Exploration Con 
sultants, Inc. of Tulsa, and Well Instru- 
ment Development Company and Ex- 
ploration Sales Corporation, of Bell- 
aire, Texas 

Colleges chosen by the students for 
their work in geophysics include Cali 
fornia Institute of Technology, Geor- 
gia Institute of Technology, Colorado 
School of Mines, Michigan College of 
Mining and Technology, Texas A&M 
College, University of Tulsa, Univer- 
sity of Wisconsin, Rice Institute, and 
the University of California at Los An 
geles. Students winning the scholar- 
ships ranged from freshmen to grad- 
uate students, it was disclosed. 

The SEG, with headquarters in 
Tulsa, Oklahoma, supervises the im- 
partial selection of scholarship win- 
ners, based on their previous scholastic 
record and their desire to obtain the 
training needed for a career in explora- 
tion geophysics 


Scholarship Winners 

Scholarships were awarded to Ter- 
rill E. Buffum, Robert J. Mathieson 
and Fred A. Schwab of Tulsa; Glenn A 
Burdick, Pocatello, Idaho; Wendell E 
Cloepfil Jr., Portland, Oregon; Stephen 
A. Finnegan, Dollar Bay, Michigan; 
Glenn A. Jones, Dallas; Robert F 
Montgomery, Houston; Ramil C 
Wright, New Orleans; Joe Parr III, 
San Antonio; Miss Judith Kay Powers, 
Kermit, Texas; James Simpson, Mc- 
Allen, Texas; John S. Steinhart, Madi- 
son, Wisconsin; and Richard F. Mc- 
Reynolds, Brownfield, Texas 


OR FURTHER INFORMATION ON 
D PRODUCTS SEE READER SERVIC 
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You'll solve more 


operating supply 


problems here! 


It's always good business to anticipate the 
need for supplies before it occurs. You'l 
save time and money when you do this at 


a National Store 





Continued from preceding page 


Come into a National Supply Store and 
we'll prove it to you. First, you'll see 
an extensive inventory of brand name 
tools, parts, accessories and supplies 
displayed in bins, counters and ware- 
house areas for your personal examina- 
tion and selection. Actually, you have 
all the buying conveniences of a modern 
supermarket, including up-to-date price 
information. You can plan and buy most 
efficiently when you shop in the store! 

You can also get more useful product 
information at a National Store. Main- 
tenance instructions, charts of equip- 
ment ratings and other helpful bulletins 
are available. You'll find technical de- 
scriptive bulletins on drilling and pro- 
duction equipment and accessories. 

Finally, you can see for yourself new 
products and improvements in old ones 
when you stop at a National Store. 
This is a big advantage you gain by 
personally visiting the store. You get a 
first hand picture of what new equipment 
or methods may mean in improving 
your operations. 

Complete stocks, complete product 
information and everything that’s new 

the crew in the National Supply 

Store nearest you is always ready to 
provide these advantages for your 
operation 
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Beiow, a Spang inspector uses a master gauge to check thread accuracy on Extreme Line Casing at National's Ambridge 
one of the nation’s largest plants for the exclusive production of oil field tubular goods 





® 
Precision manufactured SANG Extreme Line Casing 


is the finest you can buy 


When the chips are down and there's likely to be trouble, and clearance—it has a minimum number of threaded 
most operators insist on SPANG Extreme Line Casing connections 
When well conditions dictate that only the finest casing The special steps taken to produce this casing mean it 
can be used, SPANG Extreme Line again gets the nod will give you the high quality performance required. From 
Naturally, a long history of exceptional performance in ingot steel to barge or gondola car, the making of Extreme 
every type of well has built such a reputation for this Line casing is checked many times, many ways. Countless 
SPANG product lab tests and many inspections (including the new Magnagk 
Two major ingredients are responsible: The SPANG process in grade P-110) are used to assure its high quality 
Extreme Line Casing Joint and the extremely accurate Remember these important ingredients when you cor 
manufacturing processes used to produce this casing. The sider the requirements for your next well. Talk it over wit! 
design of the joint means that it ts easy to run and re-run the people who have s alized in high quality oil fie 
repeatedly—it is 100 leak-resistant and has high joint tubular goods for over 40 years— National Supply's Span 
strength—it is streamlined for maximum running efficiency Division and its representatives in your area 


~ - ‘ . 
SPANG-CHALFANT DIVISION eed top-quality Spang CW pipe 
MAIN OFFICE Tw Gateway Center, Pittsburgh 22, Penna 
DIVISION TUBULAR OFFICES: Denver, Colorado; Houston 
Texas: Fort Worth, Texas: Los Angeles, California; New York, N.Y 

Toledo, Ohio; Tulsa, Oklahoma; Caigary, Alberta, Canada See the next page 
NATIONAL BLUE OIL FIELD MACHINERY AND EQUIPMENT 

SPANG STEEL PIPE AND ELECTRICAL CONDUIT 


for general eservice work? 





When it comes to laying dependable 
gathering or feeder lines in a hurry, 
high quality SPANG CW can really 
help your schedules. Because it is 
made under the same quality control 
conditions as SPANG oil field tubular 
products, you'll find it easy to work 
with . . . easy to cut, bend, thread 
and weld. It will save time on the 


® 
Top quality... 934N5 CW Steel Pipe for oil field service 


job, give you faster installations 
and years of rugged service 

Why not check at the nearby 
National Supply Store now. There, 
you'll find available all sizes of SPANG 
CW—plain end or threaded and 
coupled—to meet your service pipe 
needs . . . for gas lines, water lines, 
oil lines. 


SPANG-CHALFANT DIVISION 
MAIN OFFICE: Two Gateway Center, Pittsburgh 22, Penna. 


DIVISION TUBULAR OFFICES: Denver, 


Colorado; Houston, 


Texas; Fort Worth, Texas; Los Angeles, California; New York, N.Y.; 
Toledo, Ohio; Tulsa, Oklahoma; Calgary, Alberta, Canada 
NATIONAL BLUE OIL FIELD MACHINERY AND EQUIPMENT 
SPANG STEEL PIPE AND ELECTRICAL CONDUIT 








P 420.112.5? 


Charts speed... 


Porosity Evaluation 


of Radiation Logs 


Limestones are tricky; their porosity — not necessarily error-inducing factors, such as chem 

cal side effects, variation of hole size 

saturation — determine the commercial producers These ind other radiations (gamma _ rays 

charts, developed in conjunction with a new model etc.). Extensive laboratory and field 

tests have shown that if the instru 

neutron/neutron logging tool, add to speed and ment is carefully run, the resulting logs 

: vhen properly interpreted will give a 

accuracy of formation evaluation good indication of the porosity of these 
tricky limestone formations 

Accurate data on limestone porosity 

n West Texas, as well as other difficult 


ireas where porosity values are hard 


OF POTENTIAL impo 


t 


oil operators especi 


tance to many hation ging tool. Said 
lly those who sensitive than its predecessor 
have had the misfortune of setting pipe instrument was dubbed the PH-125 by 


to come by, means substantial savings 
Nn a promising limestone only to find ts developer, Perforating Guns Atlas 


ifter spending vast sums on an at Corporation of Houston, Texas. It ts 


n overall well costs 
The problem involving these lime 
stones stems from the fact that the 


mere presence of oil or gas saturation 
ests indicate it to be less sensitive does not tell the 


tempted completior it the forma new model of the company’s neutron 
tion’s porositv was t w to sustain neutron logging tool, and extensive 
commercial productior Sa new ra t tale so far as a pos 
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| . RESPONSE FROM LOG ZERO- INCHES 
LC: j SSeS i 2 ’ ‘ ‘ é ? ‘ ‘ « a 
FIG. |. Working chart to speed porosity evaluation of logs made 
by the new neutron neutron instrument in cased, fluid filled bore 
holes and where the logging tool has been centralized. The curve for 


7-in. casing was based on using a 5'/4-in. sleeve on the instrument 
This nomograph is not produced here to proper scale and should not 
be used for actual log interpretation 
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BW 
SCRATCHERS 
CENTRALIZERS 


Band W 
Plain 
Stabilizer 


B and W 
Latch-on 
Centralizer 
with Kon-Kave 
Bow 


Multi-Flex 
Type 
Band W 


Rotating 
Scratchers 


Nu-Coil 
Type 





Complete field service is included when 
you specify B and W Scratchers and 
Centralizers. Our experienced service 
men, located in all active drilling areas, 
will install equipment and assist through- 
out the entire cementing operation. 


Well Completion Specialists 


WEST COAST 
Box 3751, Terminal Annex 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 


Los Angeles 54, California 
Phone FAculty 1-2463 
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FIG. 2. Logging instrument on calibration stand. The calibrator is shown slipped 


neutron portion of the instrument 


sible oil or gas well is concerned. Poros 
ity of the formation is a big factor. As 
one oil operator summed it up not long 
ago in describing the play in one of the 
Permian Basin trends, “It doesn’t make 
much difference where you drill in this 
particular area, you are sure to cut 
several oil-saturated limestone forma- 
tions. If porosity is high enough you 
have an oil well. Otherwise, you’ve got 
a very, very expensive dry hole because 
the only way you can test a hole is to 
set pipe on it.” 

Although this practice of setting pipe 
to test limestone formations is expen- 
sive, it is not nearly so costly as drilling 
a rich productive formation and miss- 
ing it 

It’s a matter of record that large oil 
and gas reserves have been drilled 
through unknowingly! Many of 
these have since been discovered, but 
chances are there are hundreds of fields 
that have been drilled and not yet dis 
covered. 

Why? As the old drillers used to say 
‘It’s dark below the rotary table,” and 
to a degree this still holds true today 
This is why any improvement in sub 
surface logging methods or equipment 
receives such a welcome from the in 
dustry 

Description of the instrument. Basic 
ally, the new tool is a simple instru- 
ment. It contains a pellet that emits 
some 10 million high-energy neutrons 
per second into the formation sur- 
rounding the instrument, and a detector 
that registers the number of neutrons 
of specific energy level that return to 
the instrument. Various elements re- 
act with the outgoing neutrons, but 
none more readily than hydrogen. By 
limiting the spectral response of the 
detector exclusively to epithermal 
energy neutrons, high sensitivity to en- 
vironmental hydrogen is achieved, and 
the effect of thermal neutron reactive 


NFORMATION ON 
SEE READER SERV 
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elements (salt, etc.) in the bore holc 
fluid is eliminated 

Summed up, the logging device is 
reality a high caliber hydrogen detec 
tor, and this in itself minimizes the 
errors ordinarily attributed to down 
the-hole factors that cannot be meas 
ured economically 

There are, however, factors whict 
can produce erroneous readings, but 
these can be controlled through the 
technique employed in running the in 
strument and through knowledge of 
factors present in the hole when the 
readings are taken. For instance, know 
ing that the position of the instrument 
with respect to the center of the hole 
affects the readings, it is possible to 
positively position the instrument dur 
ing the readings 


Calibration 

For the laboratory tests, the logging 
instrument and associated equipment 
were calibrated in the same manner em 
ployed in regular field operations by 
using an environmental calibrating 
standard. This is done by placing the 
instrument horizontally on a special 
stand 4-ft from the ground, completel\ 
assembled and powered for operation 
The environmental calibrator is then 
slipped into position over the neutron 
portion of the instrument; as shown 11 
Fig. 2 

The calibrator consists of a cylindn 
cal plastic tube, 36-in. long and 812 -in 
OD, and fitted with internal position 
ing rings for holding it concentric with 
the instrument. All calibrators are ad 
justed to be equal to a primary stand 
ard kept in the laboratory. The neutror 
response created by the hydrogen in 
the calibrator, referred to as “calibra 
tion deflection,” is recorded on each 
log chart with the assigned value of 
“100 Standard Neutron Units.” In de 
veloping this calibration system, care 
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from grass roots to TD... 
nothing drills like 
D&S Truco bits 


TRI-DIA JET DIAMOND CORE AND DRILL BITS 
pave the way to “pay dirt”’ faster. And faster 

penetration in soft OR hard formations means more 
over-all rig savings. D&S TRUCO Tri-Dia 

Jet Bits give this added speed of penetration, 

because they are specifically designed to meet the 
individual conditions of each drilling program. For peak 
performance the D&S Engineers design each bit 

based on (a) type mud, (b) circulation rate, 

(c) formation and characteristics, and (d) rock bit 
footage. Hence a custom-designed bit for every job. You'll 
reap double dividends when you specify D&S 

Tri-Dia Diamond Core or Drill Bits, so 

WRITE OR CALL TODAY! One of our sales engineers 
will call on you and explain these all-new diamond 


jet bits, our custom services and equipment 


Herein lie the real D&S 
advantages to you 

faster drilling, dollars 
saved. 


DIAMOND 
BITS 


6210 N. CENTRAL EXPRESSWAY DALLAS 6, TEXAS 
OFFICES IN ALL PRINCIPAL OIL AREAS 


FOR FURTHER INI on B-97 


ADVERTISE PRODL 





ful attention was given to insuring that 
the proximity of the earth during cali 
bration does not influence the measure 


. ments 
faced with The calibrator is designed so that 


the response produced ts of the same 
unusual order of magnitude as that obtained 
with the logging instrument in average 
problems ? well conditions, an important factor in 
accurate porosity evaluation. Sensi 
tivity of the logging system may be con 
trolled at the surface to provide any 
calibration deflection desired. All 
charts described here are based on neu 
tron response in terms of Standard 
Neutron Units and are applicable to 
field logs 
Laboratory calibration for lime- 
stones. Data for the accompanying 
chart were obtained by running neu 
tron logs in laboratory artificial wells 
consisting of large limestone blocks 
with various bore hole sizes in which 
the casing and fluid conditions were 
varied Three steel cased pits were 
filled with blocks of limestone repre 
senting three typical porosities. One pit 
contained three typical stones with a 
6'4-in. hole; the second with a 77s8-in 
hole, and the third with an 8% -in. hole 
Fig. 3 illustrates the arrangement of 
the stones in the pits 
Careful attention was given to the 


36” 


solve them with new CYPAN® 
drilling mud conditioner 





Cypan, a high-molecular weight, acrylic type polymer, is show 
ing superior fluid loss control performance in water-base and 





oil-emulsion type drilling fluids 
Field use and laboratory tests demonstrate its stability at 
high temperatures and in the presence of cont s CARTHAGE 
| pre eo itaminant It NK ~ LIMESTONE 


maintains its effectiveness under widely varying conditions, in- > 3.5% 





cluding high dilution with water. lt possesses outstanding resist- 

ance to fermentation, rarely requires preservative treatment. 
CyPan is available in 50-pound bags through Magnet Cove 

Barium Corporation, distributors in the United States and Can- 

ada (and in California, also available through Macco Corpora- oN Unestonde 

tion). Ask these drilling mud service companies for informa ; 15% 

tion on how Cypan can help solve your drilling mud problems 


33333 





AUSTIN 
LIMESTONE 
27% 


—- 


—_CYANAMID ~~ 


AMERICAN CYANAMID COMPANY 
Nerth American Cyenemid Limited, REFINERY CHEMICALS DEPARTMENT ol 
Toronto and Montreal 30 Rockefeller Plaza, New York 20, N. Y. 
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FIG. 3. Artificial test wells were used to 
establish apparent porosity values for in 
strument 
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choice of materials to be used in repre- 
senting Since the 
primary objective of the tests was to 
relate neutron with fluid 
filled porosity, first consideration was 
given in selecting materials available 
in porosities Over the range of interest, 
with uniformly distributed pores, and 
Secondly, the ma 


actual formations 


response 


absence of fractures 


NEUTRON RESPONSE STANDARD 


NEUTRON UNITS 


clean and di 
Careful considera- 


was chosen to be 


stable 


terial 
mensionally 
tion was also given to the exclusion of 
any chemical peculiar to 
field conditions which might influence 
the neutron log. On the basis of these 


impurities 


requirements, Carthage limestone was 
selected for the minimum 
Austin limestone for the highest poro 


porosity 


rT\ :a} 
|} # +) Pacse marex 


Pan - 


By, 
° 


mF) 


ROR 


APPARENT POT 








Indiana limestone for inter 


porosity 


sity, and 
mediate 

The stones were machined into octa 
gons measuring 36 in. across and 12 in 
thick. They lathe-bored for the 
hole sizes mentioned above 

The then 
filled water 


volumetric 


were 


evacuated 
and careful 
made 


stones were 
with fresh 


measurements were 


%} eens "% a] 
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FIG. 4. Response in uncased, water-filled bore holes with instru 


ment against one side of the wall 
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Response in cased, water-filled bore holes with cement 
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NEUTRON RESPONSE - STANDARD NEUTRON UNITS 
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FIG. 6 Response in cased, cemented bore holes with various 


weight fluids — instrument centered 
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FIG. 7. Effect of casing on neutron response 
































UR) MORE LIFE IN SUCKER RODS 


100% inspection guarantees perfect threads 


Expert AXELSON inspectors test both ends of In 59 years 
every sucker rod with three precision thread the petroleum industry, AXELSON has 
gages. Their job is to assure perfect threads 


preventing sucker rod failures that result in 


of manulacturing equipment for 


pioneered many methods for putting more 


life in sucker rods 


xDensive , 8: . 

expensive pulling job — down-time seupenscmenres, cosrenet, op awe teameenene 
Each rod is checked for accuracy with the first step in quality control 

“Go,” “No-Go” and “Standoff” thread gages 

In turn, these instruments are checked daily HEAT TREATMENT to insure uniform grain 

for acc uracy against master API gages structure, strength, shock resistance 

The moment a rod comes off the threading 

; : ABSOLUTE STRAIGHTNESS checking and 

machine, pin threads are carefully inspected : 

i rechecking after passing through a Medart 
to maintain constant control over machine 
performance. Seconds later threads are coated 
with a heavy protective compound to prevent FORGING to exact alignment with 


bar straightener 


r 


rust and corrosion a thread protector Is precision forging dies 
screwed on at one end and a Parkerized cou 
pling with a plug added to the other. After its 
seventh and final inspection, another Axel 
SON sucker rod is ready to go to work. For PAINTING, STORAGE AND SHIPPING . . . the 


CLEANLINESS complete removal of 


scale” by shot blasting 


complete sucker rod comparison data, write important final steps in manufacture 


for Chart PP10-PS9A. 


PO daeyiL§ AXELSON MANUFACTURING COMPANY 


6160 So. Boyle Avenue. Los 


Every AXELSON sucker rod 

is checked at both ends with three 
thread gages. Protective coating, 
coupling and cap are added 
immediately after inspection to 
protect threads and prevent 
rust or corrosion. 


threads. Accuracy of coupling and 
rod pin threads assures perfect 

hi t, tight joi th 
greatest bearing surfaces. 



















GAMMA RAY LOG 















FIG. 8. Field example showing comparison of 


bore hole conditions. 


to arrive at the adjusted values of total 
porosity. Their total porosities were 
Carthage limestone-—3.5 percent; In- 
diana limestone — 15.0 percent; and 
Austin limestone — 27.0 percent. 
These stones were placed in the arti- 
ficial wells and logs were run. Initial 
tests were devoted to confirming cor- 
rect alignment of the holes in a series 
of stones, and verifying that the stones 
represented infinite media. 
made with several instruments with 
repeatedly changed hole conditions for 
verifying adequacy of control for re 
producible data. The results indicate 
that field conditions are very closely 
represented by the artificial wells and 


Logs were 


test facilities. 

Results of the tests were plotted with 
values of “Apparent Total Porosity’ 
(ATP) for the three limestones as or 
dinates on a logarithmic scale and cor- 
responding instrument responses in 


RUN # RUN 





5 NEUTRON | 


Standard Neutron Units t Jord 





7 8 
Micro-roentgens hour ncased Bore Hole 77 8” Bore Hole 
Ne 


















I 
f\ 


porosity evaluation made under two different 


abscissae 


Standard Neutron Units as 
on a linear scale. The curves were com 
pleted by interpolation between points 
and by extrapolation above 27 percent 
and below 3.5 percent ATP 

The accompanying charts (Fig. 4, 5 
6 and 7) 
these curves, and from them the fol 


are reproductions of some otf 


lowing conclusions are 
l Ihe effect of bore hole diameter 


IS Very 


apparent 


important, and must be ac 
counted for by means of the charts in 
making valid interpretations 

2. The position of the logging in 
strument with respect to the wall of 
the bore hole has considerable influ 
In uncased 


generally may be dis 


ence on neutron response 
holes, this factor 
regarded, since field experiments ind 
cate that the 
tracks the side of the hole. In cased 
holes, this factor is important, 
mainly dependent on the casing’s posi 


instrument normally 


being 


TABLE I. Porosity Values Obtained in Four Zones of a West Texas Well 
Show Close Correlation. 


CORE ANALYSIS 


ZONE Porosity (Percent) 
A 9.5 
B 12.9 
Cc 7.0 
D 9.6 


Run No. | Run No. 2 
N/N Log N/N Log 
CASED HOLI 
UNCASED HOL|I 5\4-in. Cseg. in 
7%-in. Diameter 7%” B.H 


(Instrument 
centralized ) 


(Instrument 
free-hanging ) 


10.0 10.0 
13.0 11.0 
7.6 6.8 
11.0 8.5 
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minimized ) cent HiZINS 





3. In holes with large diameter cas 
ng n. or | er), the log exhibits 
superior qualities by use of a specially 
designed sleeve on the instrument fo 


displacing interfering bore hole fluid 


+ In bore holes not containing 


liquid, the instrument exhibits highe 


responses, but still retains high sens 
tivity to formation porosities and pe 
mits relatively accurate interpretations 
5 Ihe effect of variations of mud 
density is small, and may be neglected 
Correction curves are pros ded for this 


factor where their use may be desired 








accuracy 


lor greatel 








6. Chemical effects on the log are so 
small as to be negligible. This permits 
valid porosity determinations to be 
made in wells in which the bore hole o 
formations may contain salt or ele 
ments which are neutron reactive 

Field Example. Fig. 8 illustrates the 
results obtained in porosity evaluation 
of a well in West Texas (limestone for 
nation) in which PH-125 neutron 
neutron. logs were made betore nd 


after setting casing. Good bulk core 


data were available in the four zones 
shown, and they correlate quite well 
with the values determined from the 


neutron logs 


[he 77s-in. hole size curve trom Fig 
+ Was appl ed to the first log made in 
the uncased hole The ap propriate 
curve from Fig. 6 was applied to the 
tour zones on the second log made in 
cased hole ind the esults are shown 
in Table | 

Validity of the evaluation charts ts 
confirmed by the close agreement of 


values determined by the two neutron 
logs with each other and with the core 
[he nomograph shown in Fig. | can 


ve used for determining the porosity of 


formations logged by the instrument 
n cased hole 

fo use this working chart, project 
horizontally from the proper hole size 
value at the upper left to the appro 
priate casing and mud weight curve 
then downward to intersect the line 
representing the calibration deflection 
(sensitivity) used for recording the log 
From this intersection point, draw a 
horizontal line to the right to cross the 
porosity fan scale. A straight edge of 
plain paper is then laid on the fan scale 
at this level, and log zero and porosity 
values transcribed. By transferring thts 
paper to the log, the log deflections may 
be translated 

This nomograph (Fig. |) ts not re 
produced to correct full scale, and 
applied to 


therefore, should not be 


actual logs for interpretation 
of the original full scale charts may 
be obtained from the originators of 
x*** 


( opt s 


this new logging tool 
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SPE =-AIME Discuss New Drilling Device 
amd Miscible Displacement 


5 


\ REPORT on Humble’s high-speed ted application of this tool is in hard phases oil, gas, and water; (2) a re 


ow-torque drilling device, results of mations Which would normally have ion containing two mobile phases 
th reduced bit weight o xl gas — called the oil bank, and 


underground burning, and field and du » hole deviation characteristics 3 zone having the fluid saturation 


idvanced studies of ol recovery by ) I cad Ww 


laboratory reports on the miscible dis Since the drill operates without the ap distribution which existed prior to com 
placement process are among the 75 plication of bit weight, this feature bustion. Authors of this paper are | 
technical papers to be presented at the should provide a means for obtaining a \. Wilson, R. J. Wygal, D. W. Reed 
thirty-second annual tall meeting of straight hole through a normal crooked R. L. Gergins, and J. H. Henderson 
the Society of Petroleum Engineers of hole zone with increased bit life and 
AIMI drilling rate Miscible Displacement 

The meeting is being held at the A paper by ¢ I Barney of Mag 
Statler Hilton, Baker, and Adolphus In-Situ Combustion nolia Petroleum Company presents 
hotels in Dallas, October 6-9. Three nt ubject of in-situ. combus me | for estimating recovery and 
concurrent technical sessions are held Lor rs will be presented by Con performal under a program of high 
each day, one in each of the hotels. An tinental Oil Company and Gulf Re I ire gas injection in volatile oil re 
ittendance of over 3000 is expected inch and Development. The Con voirs under vaporization conditions 

¢ paper by W. L. Martin, J. D Secondary Recovery by Butane In 

Humble’s Turbine Drill ‘ander, and J. N. Dew, describes ection in San Pedro Block D” isa paper 

The Humble high-speed low-torque ts and conclusions obtained from describing the secondary recovery pro} 
drilling device is essentially a cutting ‘ es of exploratory in-situ combus ect involving butane injection followed 
wheel which is turned by a built-in tur tion experiments. The mechanism of by injected gas. The program has been 
bine at high speed by the flow of drill oil recovery by in-situ combustion will n Operation for six years and data will 
ing mud through the turbine. The cut be discussed be presented covering both primary 
ting wheel or bit revolves 400 to 500 he Gulf paper presents a method and secondary phases of depletion. The 
rpm with normal fluid circulation predicting the production history of 1uthor, Robert Moscrip III, Interna 
After an early failure the tool has been in underground combustion recovery tional Petroleum Company, Ltd., Tal 
redesigned, with diamonds being used process. The authors will state that in ira, Peru, states that field tests indicate 
as Cutting elements in place of tungsten recovery by in-situ combustion, three substantial increases in oil recovery 
carbide inserts distinct zones exist ahead of the com ind that essentially all of the injected 

George E. Cannon, author of the bustion zone 1) a zone termed a butane can be recovered wth the pro 


paper, feels that the principal antici water bank which contains three mobile duced fluids 


Wout lee WEUL-DRESSED. MEDIUM -PRESSURE 
Well are weaung 


This well is equipped with the compact “Tee 
Base Type” HERCULES Duplex Stuffing Box and 
HERCULES “Type SO” Tubing Head. The Tubing 
Head is equipped with HERCULES original over- 


head packing arrangement and _ self-aligning 
hinged slips, making this a simple yet complete 
hook-up, featuring safety with simplicity and mini- 


mum of parts. 


AVAILABLE THROUGH ALL SUPPLY STORES 


if you have any problems involving 
well head equipment, a phone call 


telegram or letter will bring you the MANUFACTURERS OF Olt FIELD EQUIPMENT 


desired information — quick GENERAL OFFICES AND PLANT , TULSA, OKLAHOMA 


Export Representative: Oil Field Equipment Co., Inc., 30 Church Street, 
New York 7, N.Y 
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Use of Cellulose Derivatives In... 


Low viscosity sodium cellulose sulfate and commercial oe Hae cfs 
grade CMC reduce viscosity and improve filter properties 


of salt-contaminated muds previously treated with quebracho 


W. Hodge Caraway 
U. S. Bureau of Mines 
San Francisco, California 


IN A RECENT study! of domestic 
substitutes for quebracho for control- 
ling the viscosity and filter properties 
of drilling muds, low-viscosity sodium 
cellulose sulfate was found to be un- 
suitable as a quebracho substitute, but 
was very effective in reducing the vis- 
cosity and improving the filter prop- 
erties of salt-contaminated drilling 
muds previously treated with quebra- 
cho. Further studies of the effect of 
sodium cellulose sulfate on the prop- 
erties of salt-contaminated muds con- 
firmed the earlier findings. Similar 
tests showed that a commercial-grade 
low-viscosity carboxymethyl cellulose 
(CMC) also would reduce the viscos 
ity of salt-contaminated drilling fluids 
previously treated with quebracho 

Sodium cellulose sulfate (sodium 
salt of cellulose acid sulfate) is a light 
tan, dense, free-flowing powder soluble 
in both hot and cold water. It is non- 
toxic and is stable at high temperatures 
and in alkaline and in salt solutions. At 
room temperature, a 10 percent sod- 
ium cellulose sulfate solution remained 
virtually free of bacterial growth for 
approximately a month. Production of 
this material has been limited to small 
quantities in a pilot plant operation, al- 
though commercial production may 
be assumed if the demand warrants it. 
The material was produced in both 
low-viscosity and medium viscosity 
grades. 

Iwo grades of carboxymethyl cellu- 
lose were evaluated in preliminary 
tests. One was designated as a low-vis- 
cosity grade by the manufacturer. The 
second is a commercial grade sold to 





=_ COMPARE 


1000 


the deep-down effectiveness of 





/ Adomite 


with other fluid loss control additives 


. 


Just how effective is your present fluid loss control addi- 
tive at bottom hole conditions? As you undoubtedly 
know, many fracturing additives show desired fluid loss 
control at surface conditions of low pressure and room 
temperature. But at bottom hole conditions, fluid loss 
becomes so high that their effectiveness is lost. Compare 
them with Adomite. Tests show that, deep down, nothing 
safeguards your profits like Adomite. 


What makes the difference? 


Adomite, when mixed with oil, disintegrates into millions 
of tiny particles. These particles seal the face of the forma- 
tion and keep the fracturing fluid from filtering in 
Temporarily sealing the formation, Adomite particles do 
not plug it. 

Other additives, too, contain sealing particles, but 
these tend to soften or dissolve as temperatures increase. 
Result: fluid loss control is greatly reduced. 
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Fluid Loss ot Fivid Loss ot 


Surtoce Conditions— Bottom Hole Conditions — 
100 psi,* 
75°F, cc 30 min 





ADOMITE + crude oil 
Additive X + crude oil 
Additive Y + crude oil 


Additive Z + crude oil 295 (1 min., 50 sec.) 


© 1957, Continental Oil Company *Stondord APi Code 29 Test 


To get best results downhole with straight crude, 
gelled crude or refined oil, always specify Adomite. 


FRACTURE WITH ADOMITE 
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MATERIAL ADDED NC 


FIG 


of a salt-contaminated California-clay mud 


the drilling industry. This material 
formed suspensions with a viscosity 
comparable to that of suspensions of 
the manufacturer’s medium-viscosity 
grade 

For maximum utility of the informa- 
tion, the results are summarized and 
presented in several graphs and a table 
with a minimum of descriptive text 


Control of Salt-Contaminated 
Mud 

Salt contamination of fresh-water- 
base drilling mud during the course of 
drilling a well often presents a severe 
problem in controlling the mud prop- 
erties. As the content 
either from salt water or crystalline salt 
from the formations penetrated, mud 
viscosity and filtrate volume increase 


salt increases 


rapidly 

Preventive measures may be 
ployed to minimize the effects of salt 
contamination, but improper handling 
of contaminated mud may lead to ser 
ious difficulties, such as a blowout or 
stuck drill pipe. 

Salt-water entry 
drilled frequently can be controlled by 
increasing the mud weight. However, 
if salt water enters the drilling mud, the 
increase in viscosity and filtrate loss can 
generally be counteracted by adding 
quebracho and caustic to restore the 
original viscosity and filter properties. 
If salt continues to enter the drilling 


em 


into a well being 


B-106 


|. Effect of different cellulose derivatives on the viscosity 


25 


S PER BARREL 


mud and treatment with quebracho ts 
repeated, a condition frequently is 
reached when the addition of quebra- 
cho no longer effectively reduces the 
viscosity of the mud. Then, the mud 
engineer is confronted with the neces- 
sity of converting the system to an ex 
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“T"SODIUM CELLULOSE SULFaTE™ 
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FIG. 2. Effect of quebracho and lew-viscosity cellulose derive 
tives on the viscosity of a California-clay-sea-water mud 


pensive lime-base mud or salt-wate: 


mud using special clays and gel-form 


ing materials such as starch or carboxy 
methyl cellulose to improve the filter 
The additional 


properties of the mud 
cost is for materials and rig time re 
» the 


quired for mixing and changing 
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FIG. 3. Effect of quebracho and sodium cellulose sulfate on the 
viscosity of a salt-contaminated California-clay mud 
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= of three Wyoming reservoir sands are 
damaged less by salt water than by 

ooo fresh water. As the use of salt water in 
Seaee Sowesscnr * drilling fluids receives more attention 


Tine sc ? . 
wT AMINAT ind general use, practical means of 


ADDED 


controlling this type of drilling mud 
will become more important 


How Tests Were Made 
Four drilling muds were used in 
> testing these materials. One of the muds 
mrTeaL SmrLLINS ¢ was prepared from a California (Fraz 
FRaTieR MOUNTAIN ay-water wu 
D WITH 3.9 (8 PER BARRE: QUEBRACH er Mountain) clay and fresh water 
awinwaren ’ 2 a PER Barret 
oa ind the second was a hole mud from 
well in the Gulf Coast near Alvin 
Texas. The third drilling mud was 
razier Mountain clay-fresh water mud 
that was converted to a high-pH, lime 
base mud. The fourth was a suspension 
of Frazier Mountain clay in sea water 
Drilling muds containing Frazier 
Mountain clay have been found to be 





5 . , similar to untreated hole muds from 


MATERIAL ADDEC ' 
7 California wells. Therefore, Frazier 


Mountain clay-water muds were used 


FIG. 4. Effect of additional salt contamination on the viscosity ‘ 
of a California-clay mud treated with sodium cellulose sulfate n these tests as typical of a California 
-d hole mud. Densities of the 

muds were about 74.8 Ib 


mud. In this study a series of tests was saltin minimizing the hydration of clays per cu ft (10 Ib per gal), and the 
run to show the effectiveness of low present in many  petroleum-bearing lensity of the salt-water mud was about 
viscosity sodium cellulose sulfate and rocks. In 1945, Johnston and Beeson 2.3 Ib per cu ft (11 Ib per gal) 

carboxymethyl cellulose in controlling showed that about 70 percent of the Effect on viscosity. Fig. | shows the 
the viscosity of salt-contaminated drill- California sands examined were sub effect of low and medium-viscosity 


and car 


ing muds when guebracho treatment ject to distinct and serious damage to grades sodium cellulose sulfate 
was no longer effective permeability by the influx of fresh boxvmethyl cellulose on the viscosity 

Use of salt water muds. The use of water. The Bureau of Mines is study- »f a quebracho-treated, salt-contam 
salt-water muds has been stimulated by ing the clay-mineral content of petro- nated California clay mud. Medium 
the increase in offshore drilling in Cali- leum-reservoir rocks and the effect of viscosity grades were ineffective 
fornia and the Texas-Louisiana Gulf waters of various salinities on the whereas the low-viscosity sodium cellu 
Coast. Interest in the use of drilling permeabilities of the clay-bearing lose sulfate and carboxymethyl! cellu 

; j 


fluids containing salt will be increased ocks. The first of a series of reports on lose reduced the viscosity of the mux 


with recognition of the importance of these studies*® show that rmeabilities from 350 grams to 180 and 200 grams 


FIG. 5. Effect of sodium cellulose sulfate on the viscosity of « FIG. 6. Effect of sodium cellulose sulfate on the 
salt-contaminated drilling mud from the Texas Gulf Coast salt-contaminated lime-base drilling mud 
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Cementing Shoes and Collars 
Precision made for a good cementing job every time! 

















Rector Type “A” Shoes and Collars are precision Bullet nose permits the shoe to guide smoothly past 
machined from high quality seamless steel with ledges and obstructions 

internal parts of a special high strength ALUM- 

INUM ALLOY that is readily DRILLABLE. Not For economical, trouble-free cement jobs, always 
only is the ALUMINUM ALLOY far stronger ask for Rector Type “A” equipment at your 
than concrete or bakelite, but is machinable to favorite SUPPLY STORI 

close tolerances for precision fabrication. 

Internal parts are qui kly drillable. as the re wWwa Stoe ked by supply Stores In Casing sizes } io Il) 
minimum of material to be drilled out to 1332” O.D 
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Stormer driving weight’ (600 rpm) 
respectively. Since the medium-viscos 
ity grades were ineffective in this test, 
further tests were confined to the low 
viscosity grades sodium cellulose sul 
fate and carboxymethyl! cellulose 

Fig. 2 shows the effect of low-vis 
cosity sodium cellulose sulfate and car 
hoxymethyl cellulose on the viscosity 
of a mud prepared trom a California 
clay and sea water and treated with 
quebracho. The sodium cellulose sul 
tate and carboxymethyl cellulose re 
duced the viscosity from about 330 
grams to ISO and 160 grams Storme 
driving weight (600 rpm), respectively, 
although quebracho treatment was In 
effective. The addition of a low-viscos 
ity carboxymethyl! cellulose beyond a 
certain amount caused an appreciable 
rise in the viscosity, indicating a tend 
ency toward overtreatment 

Since ample data are available on 
carboxymethyl cellulos: and sodium 
cellulose sulfate is comparatively un 
known, further tests were confined to 
the low-viscosity sodium cellulose sul 
tate 

Fig. 3 shows that the viscosity of the 
California-clay mud contaminated with 
4.5 Ib of sodium chloride per bbi of 
mud was no longer treatable with que 
bracho. However. addition of 2.4 Ib of 
low-viscosity sodium cellulose sulfate 
per bbl of mud reduced the viscosity of 
the mud from 340 to 200 grams 
Stormer driving weight. The increase 
in viscosity resulting from further ad 
dition of 4.6 !b of sodium chloride per 
bbl of mud was counteracted by the ad 
dition of 2.4 Ib of sodium cellulose sul- 
fate per bb] of mud 

I ig. 4 shows the effect of additional 
salt contamination after sodium cellu 
lose sulfate treatment of a quebracho 
treated, salt-contaminated California 
clay mud. The mud was treated with 
3.5 Ib of quebracho per bbl, and 12.4 
lb of sodium chloride per bbl of mud 
was then added. The viscosity of this 
mud was lowered from 350 grams to 
180 grams Stormer driving weight by 
the addition of 1.6 lb of low-viscosity 
sodium cellulose sulfate per bbl of 
mud. The further addition of 10 Ib of 
sodium chloride per bbl did not cause 
an increase in the viscosity of the 
mud. The resultant mud contained 
22.4 Ib of sodium chloride per bbl, but 
the viscosity was not excessive 

Fig. 5 shows that the viscosity of 
the Texas Gulf Coast hole mud that 
had been treated with quebracho and 
contaminated with 8.2 Ib of sodium 
chloride per bbl was reduced from 300 
to 150 grams Stormer driving weight 
by the addition of about 2 Ib of low 
viscosity sodium cellulose sulfate per 
bbl of mud 

A California-clay mud was con 
verted to a high-pH lime-base mud, and 
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TABLE 1. Effect of Cellulose Derivatives on the Filter Properties of a 
Quebracho-Treated Salt-Contaminated Drilling Mud. 


Sod 
tan 
(Juebracho alter pre 
Dr ‘ pretreatment treatment 
mud lb per bb lb per bi 
California > ¢ 


SCS is sodium cellulose sulfate, k 


CMC is carboxymethy!] cellulose, low-vi 


19.3 Ib of sodium chloride per bb! of 
mud was added. As shown in Fig. 6, 
the addition of low-viscosity sodium 
cellulose sulfate reduced the viscosity 
from 570 to 180 grams Stormer driving 
weight. 

Effect on filtrate properties. The ef 
fect of the addition of low-viscosity sod 
ium cellulose sulfate and carboxymethy] 
cellulose on the filter properties of a 
California-clay mud previously treated 
with quebracho and contaminated with 
sodium chloride is shown in Table 1 
rhe filter properties were determined in 
the American Petroleum Institute filter 
press. The filtrate volume was the vol- 
ume of filtrate obtained from the mud 
in 30 minutes under a pressure of 100 
psi. The API filter press and the pro- 
cedure is described in API RP 29. 

The standard API filtrate at room 
temperature from the California clay 
mud treated with quebracho and con- 
taminated by sodium chloride was re- 
duced from 24 ml to 16.5 ml by the ad- 
dition of 2.5 lb of low-viscosity sodium 
cellulose sulfate per bbl of mud and 
from 24 ml to 6.6 ml by the addition 
of 2.5 Ib of low-viscosity carboxy- 
methyl cellulose per bb] of mud. How- 
ever, the standard API filtrate of the 
same drilling mud at 200 F was re- 
duced from 45 ml to 20.2 ml by the 
addition of 2.5 lb of low-viscosity sod- 
ium cellulose sulfate per bbl of mud, 
and from 45 ml to 17.6 ml by the ad- 
dition of 2.5 lb of low-viscosity car- 
boxymethyl cellulose per bbl of mud. 
Thus, the filter properties were im- 
proved considerably, particularly at 
higher temperatures. At 200 F the low- 
viscosity sodium cellulose sulfate and 
carboxymethyl cellulose reduced the 
standard API (30 minutes) filtrate vol- 
ume from 45 ml to approximately 

20 ml. 

Effect of quebracho. The viscosity 
of a California clay-sea-water mud 
was reduced by both low-viscosity 
sodium cellulose sulfate and carboxy- 
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w-viscosity grade 


ty grade 





methyl cellulose treatment without the 
use of quebracho. However, quebracho 
greatly reduced the amount of sodium 
cellulose sulfate and carboxymethyl 
cellulose required, and also improved 
the filter properties considerably. The 
standard API filtrate volume at 200 I 
for treatment with 2.5 lb of carboxy 
methyl cellulose per bbl of mud was 
50 ml without any quebracho, and 20 
ml with 4 Ib per bbl quebracho pre 
treatment. Treatment with 2.5 lb of 
sodium cellulose sulfate per bbl of 
mud reduced the filtrate volume to 55 
ml without quebracho and 30 ml with 
the quebracho pretreatment 

The California clay-sea-water mud 
contained roughly the same amount of 
salt that was added to the California 
clay-fresh-water mud as contamina 
tion. When treated with quebracho and 
low-viscosity carboxymethyl cellulose 
both muds had approximately the same 
viscosity and filter properties. Prop 
erties of both the treated muds were 
such that they would be satisfactory 
for use under most conditions 

The effect of sodium cellulose sul 
fate on the viscosity of a salt-contami 
nated California clay-fresh water mud 
not treated with quebracho also was 
determined. The addition of sodium 
cellulose sulfate to this mud caused no 
significant change in viscosity. Experi 
ments with muds contaminated by dif- 
ferent quantities of salt indicate that 
sodium cellulose sulfate causes an ap 
preciable reduction in viscosity only 
after considerable contamination by 
sodium chloride. The material is best 
used with quebracho, probably because 
quebracho treatment is necessary to 
control the viscosity of the mud (see 
Fig. 3) until the salt-contamination 
range is reached where sodium cellu 
lose sulfate treatment is effective. The 
reason why sodium cellulose sulfate 
treatment is more effective when the 
drilling mud is contaminated by salt is 
not understood, and additional work 
should be done on this problem 
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Muds treated with phosphates. Com 
plex phosphates are often used to cor 


trol the filter properties and viscosit\ 


of drilling muds. Accordingly, a test 
vas run to determine the eflect of s 
dium cellulose sulfate on a Salt-cor 


taminated California-clay mud that had 
been -treated with sodium acid pyro 
phosphate Three pounds ot sodiun 
chloride were added per barrel of mud 
After 1.5 lb of sodium acid pyrophos 
phate had been added, a total of 2.5 

i 


of sodium cellulose sulfate was added 


decreased a sma 








Viscosity 


the 





and 


imount 


Results of these tests show that the 


' 


low-viscosity sodium cellulose sulfate 
ind carboxymethyl cellulose reduced 
the viscosity and the standard API fil 
trate volume of the quebracho treated 
salt-contaminated drilling muds used 
in these tests. Treatment with these ma 
terials was effective when quebrach 
treatment no longer reduced the vis 
cosity of the salt-contaminated muds 

These materials were also effective 
in reducing the viscosity of a Calito 


nia cClay-sea-water mud Treatment 
after quebracho pretreatment greatly 
reduced the standard API filtrate vol 


ume from this drilling mud 
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FOR BETTER FORMATION FRACTURING. 


use the Schlumberger Super Bullet Gun 
tests prove ONLY BULLETS FRACTURE 


TESTS WERE MADE IN HARD SANDSTONE BLOCKS 
rest ere made tne n f 
rilled thr 


sa e Ct 


w= ¢ EIGHT BULLETS FIRED SIMUL- 
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ten inches back trom the pip 
lhe target was pulverized 
t the bullet and 
oration indicated inter 


1 Hetween 1iyacet 


EIGHT SHAPED CHARGES WERE FIRED + 
INTO THIS BLOCK WITH NO EXTERNAL 
DAMAGE. After opening the block, excel 
lent penetration eight or more inches 
was observed. There was no fracturing 
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I 14” Berea Sandstone cores encased 


rill pipe. A’ single shot—bullet « eve 


Motion pictures were taken of the tests which give graphic proof of the results. 
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» P World's first prefabricated aluminum structures, tied down to the deck of th 
THE WORLD'S FIRST pretabricated a 

; : barge enroute to Lake Maracaibo from Morgan City, Louisiana, where they w 
iluminum offshore drilling structure fabricated 






has been installed in Lake Maracaibo 
Venezuela, for Superior Oil Company 












of Venezuela. Three additional plat trom the bottom of this oil-rich Vene Ol Lake Maracaibo. Each su 
forms, the largest all-welded aluminun zuelan lake, while the others range vell platform uses about 80,000 Ib of 
structures ever built, are now being in to 121 ft in height. They reach about luminum. They have attracted mucl 
stalled for other operators in the Lake nine feet above water level nterest in the o ndustry here bec NC 
by J. Ray McDermott & Company, of Che aluminum platforms were spec of their corrosion resistance, speed of 
Harvey, Louisiana, who designed and illy designed by McDermott with the nstallation, and the fact that they ¢ 
fabricated the units at its Morgan City assistance Of Reynolds Metals Com be salvaged and moved to 

vards. The initial structure rises l ft pany to overcome the problem of co cation for new drilling operations 
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-» :- AT ANY DRILLING DEPTH 


GARDNER-DENVER MUD PUMPS 


1 ECCENTRIC CONSTRUCTION — Large 
eccentric provides low-pressure bearing areas, 
smooth operation, extra resistance for shock 
and high plunger loads. 


a DIVIDED FLUID CYLINDER END 
Interchangeable fluid cylinders, threaded locks 
and rings speed replacement of individual parts 
on location. 


PLUS 


LARGE-AREA BRONZE BEARINGS—to 
stand strain of high reciprocating loads. 


POSITIVE PRESSURE LUBRICATION—to 
power end parts and bearings. 


MODELS FROM 52 to 1250 hp.—capac- 
ities and pressure ratings to meet any deep 
drilling requirement. 


SERVICE SPECIALISTS— strategically lo- 
cated throughout the oil country. 


WRITE FOR FULL DETAILS 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


4 
KI] 
' 4 
-_- 
— 


Gardner-Denver Company, Quincy, Illinois — In Canada: Gardner-Denver Company (Canada) 
itd., 14 Curity Avenue, Toronto 16, Ontario — Gardner-Denver Export Division, 233 Broad- 
way, New York, N. Y. — Oil field offices: Dallas, Houston, Tulsa, St. Lou's, Los Angeles, New 
York, Pittsburgh, Denver, New Orleans, Son Francisco, Kansas Cily, Winnipeg, Edmonton — 
Republic Supply Company, P. O. Box 2137 Terminal Annex, Los Angeles 54, Colif 
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80,000 Ib of light-weight metal go into 
these prefabricated units that are highly 


resistant to corrosion, quick to install 


and easily salvaged 


Forcing aluminum structure into lake bed by means of a 50-ton con- 
crete slab. Weight of this slab rests on a temporary dead weight frame 
setting on top of the structure during this operation 





Steel conductor pipe guided into center column of all-aluminum structure template 


The first aluminum platform was 
erected in five days, and it is estimated 
that subsequent platforms can be in- 
stalled in about three days each. Prev- 
iously, most of the some 7000 Lake 
Maracaibo offshore derricks have been 
mounted on concrete piles, which re- 
quire up to 25 days to install. 

Lake Maracaibo’s new type struc- 
tures utilize aluminum jackets de- 
scribed as combining the structural 
strength of steel with the corros:on re- 
sistance and light weight of aluminur 
The completed platforms have steel 
decking and steel piling, but all parts 
exposed to the water are made of 
aluminum 


B-116 


Steel piles anchoring the platform 
are driven inside the four legs of the 
structure. Cement is poured in the 
space between the steel and aluminum 

The center full-length conductor 
guide, through which steel drill pipe is 
run, also is made of aluminum. Alumi- 
num underwater lateral bracing adds 
strength and rigidity to the structure 

A number of design features in the 
aluminum jackets are of special engi 
neering interest. Extruded aluminum 
saddles for the frame joints were especi- 
ally designed to provide adequate stress 
transfer through these important inter- 
sections of the structure members. 

A high-strength corrosion-resistant 


THE 


aluminum alloy that has been tested to 
several years in Lake Maracaibo is be 
ing used in the platforms. The alloy 
also has a long record of successful 
performance in sea water 

A combination of factors creates a 
corrosion problem in this Venezuelan 
lake. The narrow end of the pear 
shaped lake adjoins the Gulf of Vene 
zuela off the Carribean Sea. The cur 
rent from rivers emptying into the lake 
keep its salt content quite low, and the 
river waters are rich in oxygen. The 
oxygen and certain chemicals in the 
lake bottom combine to produce 
highly effect on 
metals. Only a relatively few steel drill 


corrosive ferrous 
ing platforms have been used in the 
lake 

The aluminum platforms are being 
erected by J. Ray McDermott (Vene 
A., the South American sub 


The towering structures were 


zuela) ¢ 
sidiary 
fabricated at Morgan City, Louisiana 
and towed upright on a barge 
the Gulf of Mexico to Venezuela. A 
giant floating crane lifts them from the 
barge and lowers them into the waters 
of Lake Maracaibo 

The first four of the new type struc 
tures are being erected under contract 


across 


with oil firms drilling in the lake, one 
of the world’s largest oil producing 
centers 
Charles I 
McDermott, said more aluminum plat- 
fabricated 


Graves, vice president ol 


forms already are being 
and that he expects a widespread use 
of the new type offshore facility 

The aluminum platform can _ be 
picked up for relocation by severing the 
piling at the base, as is the standard 
procedure in shifting steel platforms 
It can be removed and relocated for 
about one half of the cost of installing 
a new aluminum structure 

The initial installation was made for 
the Superior Oil Company of Vene 
zuela. The second is scheduled for 
combine consisting of Venezuelan Sun 
Oil Company (Operator), Pan-Vene 
zuelan Oil Company, Venezuelan At 
lantic Refining Company, and Sea 
board Oil Company 

rhe other two are scheduled for the 
following combine: Signal Exploratior 
Company (operator), Hancock Vene 
zuela Oil Company, Pure Oil Company 
of Venezuela, Inc.. and Sohio Vene 
zuela Company *** 
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PAYNE 
PROTECTION 


ON MORE NEW 
OFFSHORE RIGS 


An ever-increasing number of 
offshore drilling companies ar 
choosing rugged Pavne Blowout 
Preventer Operating Units for 
their new rigs. Our list of cus 


tomers includes 


An-Son Gulf 
Drilling Company 


Barnwell Drilling 
Company, inc. 


Deepwater 
Exploration Company 


Dixilyn Drilling 
Corporation 


c. G. Glasscock 
Drilling Company 


Penrod Drilling 
Company 


Where extra protection is essen- 
tial, Payne units get the job 
done This ot course 1s becaust« 
they are designed especially t 
meet today's tough require 
ments. Payne Pumps are big 


and fast-acting produce volumes 


and pressure promptly. Mai 


tenance is very low because 
they have so few parts. Payne 
patented Non-Se parator Accu 
mulators have no diaphrag: 

or bladders to caus« expensive 
shutdowns. They are assembled 
in multiple units for any volun 

maintain a big 2,000 psi re 
serve for the safest protection 
available. We are happy to say 
that more drilling people ever 

month throughout the oil pro 
ducing areas of the free world 
are choosing the reliability and 


sound economy of Payne Blow 


out Preventer Operating Units 

y MANUFACTURING 

COMPANY INC 

P. O. Box 9278 Houston, Texo 

Phone: WA 1.7379 WA 1.2021 . 

Night: HO 5-3804 © Ol 4.5506 * OX 7.3309 
Export: R. S. Stokwis & Sons, 17 Battery F 

New York 4, New York 
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A NEW CONCEPT in mud pump de- 
sign includes the application of aircraft 
criteria, light-weight castings, V-type 
construction and dual crankshafts. It 
is the V-1500, a new innovation in 
mud pumps, recently introduced by 
Cardwell Manufacturing Company of 
Wichita, Kansas. It is a unique pump 
for oil well service in that the rated in- 
put horsepower is high, and the weight 
is quite low, with an overall ratio of 
only 15% lb per input horsepower, the 
lowest to date in industry for this type 
pump. Weight of the pump minus skid 
is just 23,000 Ib; while rated input 
horsepower is 1500. 

Among the unique features of the 






V-type construction of new pump involves dual crank- 


shafts driving four plungers. Normal operating 


is 260 spm. 








P 425.218.1 
New light-weight, high speed, 1500- 
hp mud pump mounted on skid with tan- 


e'ectric motor , 
drive. It can deliver 626 gpm at 3500 psi ~s 


At only 15'/3 Ib per horsepower 


NEW / «= 
f —_— 


MUD PUMP 
Packs 
1500-HP 
Wallop 





ie 


@ Rated Input: 1500 hp 
@ Weight: 23,000 Ib 
@ Speed: 260 spm 


new V-1500 pump are such engineer- 
ing innovations as four-cylinder, V-type 
construction, high speed operation and 
two-piece crankshaft. The pump is 
of plunger design eliminating pistons 
and fluid liners normally associated 
with mud pumps. 

Fluid capacities. It is capable of 
handling at recommended operating 
speed, volumes of drilling fluid rang- 
ing from 626 gpm at 3500 psi discharge 
pressure to 1114 gpm at 2000 psi, This 
range of operation is accomplished by 
using four plunger sizes: 6-in., 54-in., 
5-in., and 4%%-in. Fluctuations in the 
discharge flow are not increased by a 
change in plunger size. Although the 


various operating conditions. 


speed 





@ Suction: 12-in. 
@ Dimensions: 7 ft 1'/, in. long; 8 ft 1 in. wide; 6 ft 7 in. high 


Performance chart of the new V-1500 mud pump, showing fluid output data for 


Input HP 
ars HP Basto Ow 260 SPM 


me rane Le 




























@ Discharge: 626 gpm @ 3500 psi 
1114 gpm @ 2000 psi 
@ Bore & Stroke: 6-in. by 8%,-in. 


@ Discharge: 4-in. 





pump may be operated at various 
speeds, the normal operating speed is 
260 strokes per minute (spm), which 
is unusually high for pumps in this type 
service. The high speed permits direct 
coupling of motors or the utilization of 
chain drives at 1500 hp. 

Discharge flow is unusually smooth 
because of the pump’s four cylinders 
The reduced flow variations are further 
minimized by the discharge frequency 
of the plungers of this high speed pump 
This factor will materially reduce hy- 
draulic hammer. Its V-type construc- 
tion eliminates horizontal movement 

Changing plungers. Availability of 
four plunger sizes permits the pump 
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INGALLS-BUILT 
“GIANTS” 
search out 
oil pockets 


on the gulf’s 


continental 
shelf! 








“Giant among giants” is the Kermac 46, among the largest submersible oil drilling platforms 
ever to go to sea! Built by INGALLS for Kerr-McGee Oi) Industries, Inc., the Kermac 46 has 
air-conditioned accommodations for a crew of 50... can sink six wells without relocating 
in water up to 70 feet deep. If your offshore drilling job calls for imagination and ecoitomy, 
experience and technical skills . . . consult a specialist —INGALLS. 


Now under construction at 
goula are two new submersible oil 


drilling platforms, both closely fo 





lowing the design of the Kern 
Pictured is the second section of the 
Movable Offshore Drilling Con 
pany'’s “rig.” After being joined to 
a similar section in INGALLS We 
Dock, it will be outfitted and moved 
into the Gulf of Mexico for offshor 
drilling operations 

A third huge rig, “Blue Wate 
#1.” built by INGALLS for the 
Blue Water Drilling Corporati 
was commissioned on Septembe 


f 


195 





THE INGALLS Talia -LULt Gell, (cm ele) i tel 7 vale), | 


Executive Offices: Birmingham, Alabama Subsidiory: Arnold V. Walker Shipyard, Inc., Pascagoula 
Branch Offices: New York, Washington, Philadelphic Complete Dry Docking Facilities at Ingalls Decatur Yord 

New Orleans, Chicago, Atlanta, Houston Additional Morine woys at the Arnold V. Walker Shipyord 
Shipyords: Pascagoula, Mississippi; Decatur, Alabomoa to handle all types of repair work 


DESIGNERS and BUILDERS of Possenger Vessels, Tankers, Corgo Vessels, Noval Vessels, Borges, Towbooats, Yachts 


ENGINEERS: For jobs th a future, contact Ingolls todoy 


FURTHER INFORMATION N 
SEE READER SERV 
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to be operated in a range Ol pressures 
and volumes tailored to meet the chang 
ing conditions encountered in drilling 
a well. This “tailoring” of plunger sizes 
is readily accomplished after removing 
only the cylinder heads. A special pack 
ing arrangement permits bench assem 
bly of the packing assemblies for easy 
installation when needed. A feature o! 
the packing and packing arrangement 
is the lubrication with its 
closed circulating system. This system 
in combination with the picking design 
permits positive lubrication or .|l pack- 
ing rings resulting in materia.ty pro- 
longing the packing and plunger ‘:fe. 

Power input. Full power to driv * the 
unit can be introduced at either end of 
the pinion drive shaft or power can be 
applied to drive the pump from both 
ends of the drive shaft. 

Dual crankshafts. Another feature of 
the pump is its two crankshafts. As 
there are actually two crankshafts in 
the pump the load is divided into two 
plungers per shaft. This unique dual 
crankshaft design makes it possible to 
place the shaft support bearings on 
| 3-in. centers. This close spacing of the 


load-carrying bearings eliminates the 


pressure 





possibility of deflection or distortion of 
the crankshaft from the powerful 
thrusts of the plungers 

One-piece frame. The frame of this 
new pump is of cast, one-piece, all- 
steel construction thus eliminating 
bolted connections and insuring struc- 
Fluid ends are of all- 
steel construction and are tested to 
The very size and nature of 


tural integrity 


S000 psi 
the casings plus the strict requirements 
for lightweight castings, demanded new 
techniques and the services of one 
of the nation’s foremost foundry or- 
ganizations, These casting techniques 
were all confirmed by use of X-ray and 
other electronic measuring and testing 
devices 

Lubrication. Lubrication to working 
parts is furnished by two oil pumps 
which are gear driven from the crank 
shaft. These pumps are parallel con- 
nected to insure continuous lubrica 
tion in the event one pump should be 
come inoperative. In addition, an 


identical system with separate oil re 
servoir is used to supply lubrication to 
the plungers and plunger packing. By 
using two separate and distinct lubricat 
ing systems, contamination by foreign 






oe 
~~ 





Cross-section through pump shows V-type design and arrangement of suction and discharge 


valves. 


MEAN DISCHARGE FLOW 





B-120 








Discharge pressure diagram for one revolution of new quadruplex pump indicating a relatively smooth discharge characteristic 
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materials from the drilling fluid has 
been eliminated 

Mud seals. The power end of this 
new pump is fully protected against the 
intrusion of mud or other foreign ma 
terial by four individual guards: (1) 
Large drains in stuffing box compart 
ment level; (2) 
power frame stuffing boxes with mul 
tiple seals; (3) mud deflection baffles 


on the crosshead extension rods and 


located below seal 


(4) crosshead extension rods with ex 
clusive renewable wear sleeves 

The cylinder heads and valve cov 
ers on the high-pressure fluid end are 
of threaded design tor easy installation 
ind removal. A confined type, high 
pressure seal is used on these openings 
These seals are located below the cover 
threads and prevent mud from reaching 
the threaded surfaces of the covers 

The pump has a bore and stroke of 
6-in. by 854 -1n.; a 4-in. discharge open 
ing and a 12-in. suction inlet. The pump 
measures approximately 
ft high 

Available next year. Cardwell off 
cials said the pump will be in productior 


it long, 
ft wide and 


by the first quarter of 1958, at a price 
per horsepower competitive wit! 


pumps now on the market 


Diesel-Electric Drive 

Although full power to drive the 
pump can be applied at eithe: 
the pinion shaft, or at both ends, in 
recent demonstration of the new unit 
two electric traction-type motors were 
used in tandem directly connected in 
line to the pinion shaft. Each shunt 
wound motor 
tinuous at 900 rpm, or 800 hp inter 
mittently at 900 rpm. Due to the 


method of voltage control, these motors 


is rated at O85 hp con 


ire able to deliver the necessary horse 
power to drive the pump at its lower 
speeds 

Power for this demonstration 
hookup consisted of two ALCO 4-cycle 
turbocharged atter-cooled diesel en 
gines, each rated at 975 brake-hp at 
1000 rpm. Each engine powered two 
650 kw d-c generators with field wind 
ings of the differential compounded 
type which in conjunction with the ex 
citation system design prevents over 
loading the generators and motors be 
yond safe limits. Excitation for the 
shut field is provided by individual 


exciters *** 
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MISSION "ROLLING DOG" TUBING SPIDERS 


Lin SLIPS USED in Mission Tubing Spiders 


feature field-replaceable “Rolling Dogs” for posi- 


Mission Tubing Spiders are simple, rugged and 
easy to handle. They can be operated quickly and 


tive grip and instant release. Simply by changing easily either at floor level or on the tubing head 


dogs, the operator can change slip size or com- Save time and money. Use Mission 


pletely renew the gripping surtace at a fraction 


of the cost of new slips. 


Rolling 
Dog” Tubing Spiders. They are available through 
all supply stores. 


Dating it tpt ton tte names NAS SHON 








FOUR REASONS WHY 


MISSION E-Z SWABS 


are fast, safe and economical 










1. FREE FALLING 
On the down stroke, clearance 








® 
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Bber fins 
allow swab to pass smoothly 
through tight spots on both up 
and down strokes. 
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3. RELEASES 
OVERLOADS 
When load is excessive, fins bend 
down to bypass excess fluid. 
This safety relief action prevents 
‘overloads and broken wire lines. 


: ) “a TONG LasTING 
After overload is bypassed, fins 
spring up until they seal. Wear 


~ 
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is Paty because fins seal against 
pipe with light contact pressure. 


nd 


Nothing but the finest 












Mission E-Z Tubing and Casing Swabs are made in 

will bear the name of seven lar sizes OM", 2", 22", 3°, 4", a", 
Rare S Hd and 7”). They are available through eoply so 

MANUFACTURING CO. everywhere. Be sure to get a Mission Swab 





ee 





before your next swabbing job. 








FACTURING CO. * P.O. Box 4209 * Houston, Texas * Cable Address—“Missco” *Export Office: 30 Rockefeller Plaza, New York 
In The United Rinedom: MISSION MANUFACTURING CO., LTD. + 17 Hanover Square « London, W.1. Eneland « Cable Address—“Missoman” 





SLUSH PUMP VALVES » PISTONS - VALVE SEAT PULLERS . LINERS PISTON RODS . VALVE SPRINGS - GLAND PACKINGS .. SLIPS « SWABS PLUG VALVES CENTRIFUGAL PUMPS 





IN 
Ajax ENGINES 


LARGE or SMALL— 





AJAX Gas Engines make money by the day 
because they cost less to run by the hour 
—and they pay for themselves every 

two or three years! This is the kind of 
performance only AJAX and gas can deliver. 
@ You owe it to your pocketbook 

to get the actual facts. Your Supply Man 
has the figures you need covering the 
complete range of AJAX Gas Engines—ask 
him to present them, promptly. 
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Builders of GAS AND Ojll ENGINES, PRESSURE PUMPS 


AJAX IRON WORKS STEAM DRILLING ENGINES, INDUSTRIAL STEAM ENGINES 


et 0 buters THE NATIONAL SUPPLY CO. PITTSBURGH, PA 
CORRY, PENNSYLVANIA R. 8. MOORE SUPPLY CO., BOLIVAR, N.Y 


BETHLEHEM SUPPLY CO. TULSA, OKLAHOMA 





A Key to Great Western 


Drilling Company's Success Is... 


P 944.24 


Effective 


Imventory Control 


THERE was a time, and to some ex- 
tent it is still practiced today, when the 
label “Rig 1” or “Rig 2” was welded to 
most equipment items that make up a 
drilling rig. If a contractor operated 
two or more rigs, this identification 
prevented pilfering of equipment from 
one rig by another. Or, if the equip- 
ment was “loaned” temporarily to 
another rig for a special job, it was ex- 
pected to be returned after a reason- 
able time. And, if not, the item could 
be easily identified by the welded label. 

While this system might have served 
its purpose in days past, it is not effec- 
tive in the proper inventory control of 
today’s modern drilling rigs that are 
more complicated and consist of many 
more equipment items. 

If you were to examine most any 
piece of equipment found on any of 
Great Western’s fleet of modern rigs, 
you'd find such numbers as “86-11” 
stamped in a conspicuous place on the 
equipment item. This is one of the 
many code numbers employed in the 
company’s unique system developed by 
the Inventory Department under the 
direction of Dave Fitzgerald, manager. 

Not only has the system saved Great 
Western a sizeable chunk of money in 
getting maximum use from existing 
equipment, but has saved a lot of gray 
hairs in tracking down the thousands 
of items of equipment that make up 
and keep their fleet of rigs going at 
peak efficiency. 

In this highly competitive contract 
drilling business today, the contractor 
must make maximum efficient use of 
all his equipment if he is to stay in busi- 
ness and make a respectable profit. 
And, this means shifting certain equip- 
ment from one rig to another without 
red tape delays where it is needed . . 
in sizes and types that fit! 

While keeping an accurate and up- 
to-date detailed inventory of all capi- 
tal investment items, both assigned to 
active rigs and in the yards and ware- 
houses, is a primary function of the In- 


B-122 


J. E. Kastrop, editor 


Keeping track of the thousands of items that make up a 


large fleet of modern drilling rigs is no small chore. Here's 


how one successful West Texas contractor does just that 


...and makes maximum efficient use of all available 


equipment without needless duplication 


RIG NUMBER—— 
(RIG 27) 


ACCOUNT CODE 
(141-RIG EQUIPMENT) 
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FIG. |. Typical punched card for a single item of equipment. From such punched cards, in- 
ventories by rig numbers or by equipment classification can be printed in a relatively short time 


ventory Department, this is only a part 
of the Department's overall company 
responsibility in maintaining equip- 
ment records 4or all accounting pur- 
poses required in modern contract 
drilling. 

Inventory control purpose. The in- 
ventory group at Great Western is re- 
sponsible for adequate records on all 
capital investment equipment showing 
(1) location, (2) identity, (3) avail- 
ability, and (4) assisting in mainten- 
ance and repair expenses. 


Basic Inventory Control System 

Type of records to be maintained by 
the Inventory Department was not an 
easy decision to make. Tco much book 
work and red tape would be just as 


costly as too little. The company has 
been in the contract drilling business 
for more than 20 years and had accum- 
ulated a great deal of experience in the 
type of records needed to provide the 
necessary information a multi-million 
dollar concern must have to operate in- 
telligently in a highly competitive field 
It was essential that the inventory rec- 
ords to be maintained be practical and 
useful, but not excessively burdensome 
with details and red tape as to become 
too costly and defeat its primary pur- 
pose. Great Western’s unique equip- 
ment inventory system was nearly two 
years in the making, and is continually 
improved to meet new needs. The basic 
idea provides the flexibility to utilize 
the records for a number of important 
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Heat treated manganese- 
molybdenum steel for 
strength—“spiral” hinge pin 
design for equalizing 
stresses—perfect balance 


for easy handling 


and East 
Nebraska 
it's 

NOEL SWICK BUCKNER 
Great Bend TUlip 2-5361 
Gladstone 

3.6617 


WEB WILSON 
roy] Se gele) Seal, jen 


LOS ANGELES DALLAS 
NEW YORK 
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inventory functions. It is closely tied in 
with accounting and engineering, and 
was recently expanded to include rig 
equipment maintenance 


How Equipment Is Identified 
Identification of equipment is very 

important in any inventory system, and 

especially so for drilling equipment. A 

company serial number system was de- 

vised to identify every item of drilling 

equipment. The system included a 

code number which represented the 

general type of equipment. Numbers 

from 1 to 100 were used, and the fol- 

lowing is the code used for some typ!- 

cal rig equipment items 

Type of Code 

Equipment Number 

Derrick 100 

Drawworks 97 

Drive Compound 

Rotary Table 

Mud Pumps 

Crown Blocks 

Hydromatic Brakes 

Drilling Engines 

Traveling Blocks 

Overshots 

Mud Gages 

Shale Shakers 63 

Electric Motors 62 


To distinguish one drawworks from 
another, the number of that particular 
drawworks was added to the code num- 
ber for drawworks. For example, 
drawworks 15 was given the equip- 
ment code number 97-15; the first 
number identifying the item as a draw- 
works; the second as the individual 
drawworks number. This number, 97- 
15, became the company’s equipment 
serial number for their drawworks, 
number 15. 

Serial number stamped on equip- 
ment. To save time in identifying a 
piece of equipment, the company serial 
number was stamped on the item in 
half-inch high numbers at a specified 
place. The only exception to this is the 
following types of equipment: Derrick 
floor, steps, V-door ramp, walks, lift 
subs, lift plugs, flowlines, pump liners, 
line pipe, jets, and mud guns do not 
have company serial numbers stamped 
on them. 

Location of company serial num- 
bers has been standardized so far as 
practicable so that when the equip- 
ment is covered with several layers of 
paint, the serial number can be located 
quickly. For example, in the case of 
hydromatic brakes, the number is 
stamped on the top of the case. On 
torque converters, this number is lo- 
cated adjacent to the manufacturer's 
name plate. Rotary hoses are stamped 
on both connections at each end, A 
complete description of company se- 
rial number locations for each type of 
equipment has been printed for com- 
pany-wide distribution. Such a stand- 
ard simplifies the job of initially stamp- 
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provide more oil 
per dollar invested 


¢ 250-600 B.P.D. 





¢ 900-4,400 Ft. Lift 


¢ For 52” or larger 
Casing Sizes 


new REDA 4° 
ries Pumps will REDUCE 
your lifting costs, ond pr 
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PENDABLE performance 
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SURPRISED and PLEASED 


with the new 


INSERT PUMP ANCHOR 


AMAZED with the simplicity of its operation. Run the 
Insert Pump equipped with an Oilmaster Anchor to any desired 
setting point in the tubing string—pick up rods to actuate the 
release mechanism—set down to pack off—start pumping. Since no 
rotation is required, there is no need for special anti-swiveling 
clutches on the pump and no need to perform the hazardous 


operation of rotating the rods to set the anchor 


SURPRISED at the positive action of the new compression 
type rubber. When the slips are set, internal wickers on the inside 

of the split cone grip the body of the anchor and hold the rubber 
compressed in a set position. This arrangement provides adequate 
hold-down force to keep the pump seated while the well pumps up, 
and to prevent the pump from unseating in a well that periodically 


heads and flows. 


PLEASED with the money saved when beaming a well 
without pulling the tubing. 


Ask your Oilmaster Representative for a demonstration and we 
confidently predict you too will be amazed with the simplicity, 
surprised at the versatility, and pleased with the savings to be 


had through the use of the Oilmaster Insert Pump Anchor 


FLUID PACKED 
PUMP CO 
Main Office and Plant, Los Nietos, California 


Distributed by the Nationa! Supply Co., Pittsburgh, Pa 


nt ke ee 


Export: The National Supply Co., Export Division 
600 Fifth Avenue, New York 
Co-Distributors: Union Supply Company 


Beacon Supply Co., Industrial Supply Co 








The unique split 
cone design is internally 
wickered to provide a 
positive initial hold-down 
with a reliable compres 
sion packoff rubber 

















Gallons of sealed-in oil 
hydraulically control 
spring action and permanently 
lubricate springs and bearings 
—No more damaged threads or 
sealing shoulders on tool joints 
—Easily connected to block 
—7 sizes, take your choice! 


in Canada In 
call Los Angeles 
GEORGE Basin, call 
BADGER ED 
Calgary PLAUGHER 

DAvis 4.4923 


in Oklahoma 

call 
call PAUL MYERS 
DUDLEY MElrose 
SPILLER 2.1657 


EMerson Oklahoma City 


WEB WILS ON 


LOS ANGELES DALLAS 
NEW YORK 


New Iberia 


FOR FURTHER INFORMATION ON 
AOVERTIGED PROOUCTS. SEE READER SERVICE CARO 





Drilling equipment inventory specialist, Dave Fitzgerald, mana 
ger of Great Western's Inventory Department is responsible for keep 
ing track of several hundred thousands of items that make up the 
company's large drilling fleet 
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Master equipment inventory card file is being brought up to 
date by Howard Payne, assistant manager of the Inventory Depart- 
ment, who takes pertinent data from a recent equipment transfer 


order. 


ing the company serial number on the 
item of equipment, and also simplifies 
the job of locating the serial number 
when identifying the item visually. 


Five Account Codes Used 

For inventory purposes, all equip- 
ment was grouped into five functional 
classifications. These are: 141 — Rig 
Equipment Account; 143 — Rig Auxi- 
liary Account; 144—Rig Replacement 
Account; 170 — Surplus Supplies Ac- 
count, and 556—Rig Maintenance 
Account. 

Rig Equipment Account 141. The 


account number 141 is used to identify 
all items of equipment that make up 
the actual working drilling rig, and 
does not include those items that may 
be used temporarily for a special job 
On the inventory books, any rig equip- 
ment item is identified not only by the 
rig account number, but by the rig 
number to which that item is assigned, 
the company serial number and the 
value of the item. Here’s an example 
of how a typical item of rig equipment 
is identified on the Inventory Depart- 
ment records: 
141 — 16 — 50 111 — $48.10 
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rhe first series of numbers identifies 
the account number, 141 is the Rig 
Equipment Account. The second series 
of numbers, 16, identifies Rig 16 to 
which the item has been assigned. 
Third in the number of series is 50 
which identifies the type of rig equip- 
ment, and in this case the item is a mud- 
erator. Next is 111, which is the indi- 
vidual equipment number of this piece 
of equipment, followed by the value of 
that item. 

All items that make up the equip- 
ment compliment of a working drilling 
rig are divided into “major” and 
“minor” classifications for record pur- 
poses. Minor items are certain pieces 
of equipment that have a comparatively 
short life, and include: Slips, adapters, 
wire line guides, V-belts, drilling lines, 
pipe racks, suction hose, mud gages, 
rotary hose, etc. In assigning company 
serial numbers to new items that carry 
a minor classification, the new item 
replacing the old or junked item is as- 
signed the same company serial num- 
ber as that of the item it replaced. Any 
major item of newly acquired equip- 
ment is assigned a new company serial 
number 

Rig Auxiliary Account 143. The ac- 
count number 143 is used to identify 
all items of equipment that are moved 
from one rig to another to perform a 
special job, but not necessarily perma- 
nently assigned to one specific rig. Some 
typical rig auxiliary items and their 
code numbers are 

Code 


Number Description of Item 


Elevators (all except 44%-in. and 
7-in.) 
Adapters, Flanges and Spools 
Kellys (3'4-in. and smaller) 
Rotary Blowout Preventers 
12 Kelly Valves 
Other typical items included in this 
account are reamers, casing spiders, 
8-in. drill collars, drilling-in equipment, 
rathole diggers, etc., and many more 
items that are required for special 
operations 
Rig Replacement Account 144. 
Drilling equipment, both major and 
minor items, stored in the yards or 
warehouses, that are available for 
permanent assignment to any company 
rig is assigned the account number 144. 
This number distinguishes all replace- 
ment equipment from rig equipment. 
However, anytime a rig replacement 
item is permanently assigned to a spe- 
cific rig, that item is removed from the 
rig replacement account and _ trans- 
ferred to the rig equipment account. 
Surplus Supplies Account 170. This 
account number is used to identify sur- 
plus equipment supplies, such as mud 
pump liners, pistons, overshot 
slips, different type valves, etc. These 
equipment supply items generally ac- 
cumulate in company yards when sent 
in with pumps or when the well pro- 


rods, 
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gram changes. This account is primarily 
made up of mud pump parts pertain- 
ing to the pump’s fluid end. A complete 
list of surplus supplies is printed each 
month and distributed to all company 
rig supervisors (Great Western’s new 
personnel classification program no 
longer includes the tool pusher title, but 
has given emphasis on the tool pusher’s 
responsibility by the new title of “rig 
The list of surplus sup- 
plies eliminates duplicate purchases of 
like items when they are needed 

Rig Maintenance Account 556. This 
account is handled by the Inventory 
Department in conjunction with other 


supervisor” ) 


departments Its purpose is to main- 


tain accurate and complete records on 
repair and maintenance of all items of 
rig equipment bearing a company serial 
number. Information gained over a 
period of time will permit a more logi- 
cal evaluation of equipment perform- 
ance and costs. Equipment proved to 
be too costly to maintain will be re- 
placed with like items that records show 
to be less costly to maintain. 

Although the Inventory Department 
will keep the master records on this ac- 
count, the information will come from 
the drilling superintendents and the rig 
supervisors whose responsibility it is to 
keep his equipment in good operating 
condition as well as to provide the in 


INCREASE PUMPING EFFICIENCY 


this proven Double-E way 








check these actual results of a 
Double-E Tension Tubing Anchor 


BEFORE 
36 bbl oil per day 
558 bbl water per day 
pump efficiency | 85.59 
bs per month 


The 


AFTER 
55 bbl oil per day 
630 bbl water per day 
pump efficiency 
No rod jobs 


1957 Test 
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? 
tly, this tension tubing anchor was run 


prevent rod jobs. Yet look what 


) pumping eff 


Double -E 


Tension Tubing Anchor 


Efficiency in a pumping well increases vastly when 


tubing is anchored in tension 


Just look: 


1. You get more fluid lifted per stroke 


2. Working life of tubing and rods increased 


3. Rod jobs greatly reduced 


4. Collar leaks and wear eliminated 


Double-E 


Tension Tubing Anchor installs easily 


rhen, with its powerful grip on casing, it holds 


tubing motionless 


This increases efficiency and 


working life of the entire tubing string! 


Retrieving the tubing string and the anchor is 
quick and easy — without loss of parts in the hole 


Write for 
Catalog 
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TUBING 
ANCHOR 
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TUBING CATCHERS 


SWABS + 


> PRODUCTS 


full details today or see 


ANCHORS 
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Composite 


Double-E Blowout Preventers; 
at your local supply store! 


EQUIPMENT ENGINEERS, inc. 
2039 Amelia St., Dallas 35, Texas 


LAkeside 6-3873 


PACKERS ROD & WIRE LINE STRIPPERS 
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It does not pay to 
buy ordinary chain, 
when your 

supply store has 
TIGER TAIL 

heat treated, 





alloy steel 
spinning chain. 
Proof tested to 
meet all State 
specifications, and 
it lasts and lasts. 


In Ihinors. in Oklahoma 
phone call 
BOLIVAR PAUL MYERS 
HOLDER MElrose 
Mt. Vernon 2-1657 

Oklahoma City 


MERRICK 
PHELPS is 
the man at 

CApitol 
7-0521 


Houston 


JOHN 
DEAVER 

at TWinbrook 
1-6655 


' New Orleans 


WEE WILSON 


LOS ANGELES DALLAS 
NEW YORK 


FOR FURTHER INFORMATION ON 


tormation needed to maintain adequate 
cost data on individual equipment 
items. Actual cost repair on a specific 
item is provided the drilling superin- 
tendent who passes the information on 
to the rig supervisor for his records 
Not only will this method permit accu 
rate repair costs data on each item, but 
it will keep the rig supervisor posted 
on the amount of money the company 
spends on repairs and maintenance for 
each item of rig equipment involved 


HOW RECORDS ARE SET UP 
On New Equipment 

Expenditure requisitions. Before a 
new piece of equipment is purchased, 
an expenditure requisition is originated 
by the district drilling superintendent 
and approved by the district material 
supervisor along with the district drill- 
ing engineer. This expenditure requisi- 
tion is mailed to the general office with 
copies to purchasing, accounting and 
inventory sections. It is first checked 
against the Rig Replacement Account 
(144) for availability of the item in com- 
pany yards and warehouses. If the item 
is not available, the requisition is sent 
to the general manager of operations 
who confers with the engineering group 
and management in approval of the 
purchase. The approved requisition 
goes to purchasing where a purchase 
order is made and the item purchased 


When the equipment is delivered 
either to a company yard or to the rig 
location, copies ol the delivery ticket 
are left at the point of delivery where 
it is receipted by the district material 
supervisor (at company 
the rig supervisor or drilling superin 
tendent (at rig location) 
serial number is assigned by the district 
material supervisor to the item in ac 
cordance with the system de 
scribed This company 
number is noted on all copies of the 
delivery ticket. At this time the com 
pany serial number is also st imped oO! 
the new piece of equipment according 
to previously described procedures 

The district material supervisor pre 
pares two duplicate equipment 
tory cards (5 by 7 cards that 
the type and make of equipment, the 
company serial number 
One of these cards is kept in 


vards) or by 


A company 


code 


earlier serial 


nven 


indicate 


and the cost) 
the district 


material supervisor's file and 


one COpys 
goes to the rig supervisor (tool pusher ) 
The delivery ticket is forwarded to the 
general office and is matched with the 
invoice. Upon receipt of the invoice 
and ticket by the 
Department, the serial number is trans 
ferred to the original copy of the in 
An equipment card is made to 
the master inventory card files 

The Inventory Department enters 
this new item with proper code designa 


delivery Inventory 


voice 





bs 
WISE 
CHOICE 





ingly permanent and trouble-free. 


wise choice! 


M&V Welded Lease 
STORAGE TANKS 


M & V Tanks represent the most rigidly high standards 
of design, materials, and workmanship. Vapor tight 


without inspection or maintenance, they are outstand 


Delivery and installation are fast and dependable 


A complete stock is maintained. M & V Tanks are a 








ADVERTISED PRODUCTS. SEE READER SERVICE CARL 


TREATERS-SEPARATORS-TANKS 
Steel Fabrication for the Oil Industry 
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Illustration shows used bit ready 
for immersion in electric acid bath 
which releases the diamonds from 


the matrix metal 


Do you have our catalog? 
Write today for SD-608. 


SALVAGE 


Means Greater Savings to Users of 
Christensen Diamond Bits 


The original Christensen Diamond Bit price is 

only part of the cost story. The thorough, 

prompt Christensen salvage process after bit use 
gives maximum diamond recovery, credited 

to you, and means lowest possible vet bit cost 

Add to this the proven advantages of Christensen 
Diamond Bits for coring and drilling, such as 
shorter drilling time, greater core recovery, reduction 
of costly round trips and longer life and you have 


every assurance of operating at “less cost per foot. 


For actual performance reports of 


salvaged bits, turn the pace 














CHRISTENSEN nse: 


1937 SOUTH 2nd WEST SALT LAKE CITY, UTAH 





Diamond recovery rates 
vary according to the condition 
of the used bit returned for 
salvage. No matter what 
condition the bit is in, the 
Christensen salvage process 
guarantees maximum diamond 














recovery. 


When bit arrives for salvage a per- 
manent tag is secured showing cus- 
tomer name, bit type and number and 
original carat weight. 









































Important steps in the salvage process Suction recovery from tank puts diamond 

shown here, first the shank is cut from bit into fine screen containers, then diamonds 

crown, bit is immersed in electric acid bath _are meticulously hand sorted from foreign 

and diamonds drop to bottom of tank. matter, accurately weighed, then credited 
to the customer. 


Salvage reports of 4 different bits from diverse conditions 


| 
leciienaisalinnssiinsamen —+ 
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CORE BIT 5-9 16° x 2% 

AREA Sebine Parish, Loursiona 
FORMATION Fredricksburg - Wilcox 
BIT PERFORMANCE 254 feet @ 2-8 f. hr 
BIT CONDITION UPON RETURN FOR SALVAGE 
EXCELLENT X GOOD FAIR. POOR 
PERCENTAGE DIAMOND RECOVERY 59% 
ORIGINAL BIT COST $1674.30 
NET BIT COST $863 40 
NET BIT COST PER FOOT 


CORE BIT 7™ «3% 

AREA Wichite County, Texes 
FORMATION Cisco Send 
BIT PERFORMANCE 697 feet @ 6H. br 
BIT CONDITION UPON RETURN FOR SALVAGE 
EXCELLENT x GOOD FAIR PooR 
PERCENTAGE DIAMOND RECOVERY 63.3% 


ORIGINAL BIT COST $2846.99 — >) _ 
NET BIT COST $1298.94 . ey 
NET BIT COST PER FOOT a 


CORE BIT 

AREA Weld ae ‘Colored 
FORMATION D & J Sands 
BIT PERFORMANCE 407 feet @ 3 ft. he 
BIT CONDITION UPON RETURN FOR SALVAGE 
x EXCELLENT GooD FAIR POOR 
PERCENTAGE DIAMOND RECOVERY 80.2% 
ORIGINAL BIT COST $1500.36 
NET BIT COST $697.11 
NET BIT COST PER FOOT $1.71 


AREA 
FORMATION 

BIT PERFORMANCE 
BIT CONDITION UPON RETURN FOR SALVAGE 
EXCELLENT XxX. GOOD FAIR. POOR 





PERCENTAGE DIAMOND RECOVERY 67.3% 
ORIGINAL BIT COST $3788.05 
NET BIT COST $1507.45 
NET BIT COST PER FOOT $3.77 


DIAMOND 
1937 South 2nd West Salt Lake City, Utah EURISTENSEA PRODUCTS 

















tions on its records. The invoice along 
with a copy of the delivery ticket then 
goes to the Accounting Department 
where payment is made and the deliv 
ery ticket sent to the business machine 
accounting group where the informa- 
tion is punched on business machine 
cards 

Equipment card file. Individual 
equipment information showing type 
of equipment, make and model num- 
ber, manufacturer's number, 
company serial number, invoice num- 
ber, when purchased, cost and location 
of the item is entered on 5 by 7 cards. A 
master file of these cards on every 
equipment item representing a com- 
pany capital investment is maintained 
in the Inventory Department at the 
home office in Midland. One set of 
these cards is kept at the district of- 
fice by the district material supervisor, 
but here the cards represent only the 
equipment located within the district 
The rig supervisor (or tool pusher) is 
given a complete set of cards which are 
kept current so he will know at all 
times the identity and status of equip- 
ment under his jurisdiction. And, since 
he is fully responsible for all equipment 
under his supervision, this card file is 
a valuable record for him 

Transfers within a district. When 
needed equipment items are available 
within the company, and requested by 
either the rig supervisor or the drilling 
superintendent, the district material 
supervisor checks his card file to de- 
termine if that item is available within 
the district. If it is available, the ma- 
terial supervisor arranges transporta- 
tion and writes a transfer order. If the 
item is in the yards or warehouse, the 
district material supervisor has both 
cards on that item. (If it had been as- 
signed to a particular rig in the district, 
the card on that item would be in the 
rig supervisor's file.) The truck driver 
loading the item from the yard is given 
copies of the transfer order and the 
duplicate card showing all pertinent 
data about that item of equipment 

At the rig, the transfer order is re 
ceipted by the rig supervisor (or 
driller) and he keeps the equipment 
record card for his rig files. The re- 
ceipted transfer order is returned to the 
district office where the original is filed 
and a copy initialed by the district ma 
terial supervisor is returned to the rig 
One copy of the transfer order is sent 
to the general office in Midland where 
it is posted on the inventory cards and 
forwarded to the Accounting Depart 
ment for their use. 

To remove old equipment trom the 
rig due to mechanical failure, a trans- 
fer order is written by the rig super- 
visor (or driller). Copies of the trans- 
fer order and the inventory card on the 
item are given to the truck driver who 


serial 
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brings the old item to a district yard 
where it is received by the district ma- 
terial supervisor. The original receipted 
copy of the transfer order is filed in 
the district office, and one copy is re- 
turned to the rig. The inventory card 
on the old item is placed in the card 
file behind the district office’s duplicate 
card on this item. A copy of the re- 
ceipted transfer order is sent to the 
main office for posting on the master 
inventory cards and forwarded to the 
Accounting Department for correcting 
their records. 

In case of equipment failure that can 
be repaired, a copy of the transfer 
order goes to the Maintenance De 
partment with a notation referring to 


the type of failure. On some items, 
such as blowout preventers, overshots, 
weight indicators, elevator tongs, drill 
pipe and drill collars, the Inventory 
Department is responsible for their 
repair. Equipment repaired by the In- 
ventory Department must be accom- 
panied by an expenditure requisition 
or shop job estimate approved by the 
general office, except in the case of 
minor items. 

Inter-district equipment transfers. If 
a particular piece of equipment is 
needed by a rig in one district which 
does not have that item available, the 
district material supervisor consults 
the home office for availability of the 
item from other districts. A search is 


It Takes Two - Only MARTIN-DECKER 


Puts Pressure and Volume Data : 
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MARTIN-DECKER Combination Pressure Gauges and 
Volume Indicators Tell the Complete Hydraulic Story 


Two gauges are necessary, but two heads are not. Mud Pressure by itself does no 
tell the whole story. Both pressure and volume are needed. A pressure drop indicates 
trouble but is it a clue to a cut-out bit or tool joint, or is it a pump slowing down” 

Hydraulics are becoming the most important single factor in drilling wells. The 
driller must know what his pumps are doing in order to: protect his equipment! 
follow his hydraulic program and quickly note any troubles so that prompt action 
can prevent serious damage. Only with both pressure and volume information 





can you know the complete story of your hydraulic system 





HOME OF THE WEIGHT INDICATOR ae LONG BEACH. CALIFORNIA 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV 





made of the master inventory card 
files. If the item is found to be avail- 
able in another district, that district 
material supervisor is notified by radio 
or telephone to ship the item to the rig 
requesting it. This is one of the many 
instances where accurate records pay 
off. The item must be of the correct 
type and size, and the cards are relied 
upon for this information 

When an item is moved from one 
district to another, the transfer order 
originates with the district material 
supervisor from which the item is 
shipped. This order is based upon the 
authority of the Inventory Department 
of the home office. The original copy 


HEAT 
PROOFED 


.THE ENGINE 


of the transfer order along with one of 
the inventory cards goes with the ship 
ment of the equipment direct to the rig 
One copy of the transfer order and the 
duplicate inventory card is sent by mail 
to the district material supervisor of 
the district in which the equipment is 
to be used. The Inventory Department 
at the home office gets a third copy of 
the transfer order properly receipted 
in the receiving district. Home office 


records are corrected accordingly, 


Use of Business Machines 

For the past eight years, 
Western Drilling Company has main- 
tained on a lease rental basis an exten- 


(real 


oe N | 
AIR-COOLED HEAVY DUTY 


ENGINES 


WTHERE CAN BE TROUBLE 
AT EITHER END UNLESS 


IS AIR-COOLED 


Air-cooling is the logical method for engine 


COLD 
PROOFED 


2 


Our heavy duty 


cooling in either extreme heat or cold. It 
eliminates expensive replacements of cylinder 
blocks, radiators, water pumps, fans and fan 
belts beyond human control. 


WISCONSIN 


air-cooled 


engines operate under full power load day 


after day 
temperature extremes 


with minimum attention in all 
the cooling is 


automatic and trouble-free. 


WE HANDLE THE COMPLETE LINE OF WISCONSIN AIR-COOLED ENGINES and PARTS 


“NOT ON ORDER... 


BUT ON THE WAY" 


ARLEY 





SALES COMPANY 


sive array of modern electronic busi 
ness machines. The business machine 
group, headed by Bob Hill, manager 
performs numerous functions to serve 
the Accounting Department, the In 
ventory Department, the Engineering 
Department, 
partment where its service can be util 
ized to an advantage. Although its 
equipment inventory function ts but a 
small part of its overall operation, it 
IS an important one, and a job it can 
handle well and at 
in time 
Fig. | 
card which carries individual equip 
ment data used for inventory purposes 
Note that the punched card 
the same information as shown on the 
records of the Inventory Department 
This example serves to show how the 
account number, the rig number, the 


as well as any other de 


a tremendous saving 


shows a typical punched 


contains 


equipment classification code number 
the individual item number and the 
cost of the item is punched on the bus 
ness machine cards 

These cards are punched by the 
punch card operator who takes the 
necessary information from copies of 
equipment transfer orders obtained 
from the Inventory 
from receipted invoices in the case of 
e put in their 


Department, o 


new items. New cards ar 
proper place in the master punched 
card file by means of a sorter machine 
and can be called on at any time for 
any information they might contain 

Reports from business machine 
group. It doesn’t take these business 
machines very long to print out just 
about any type of information needed 
provided that information has been 
punched in the individual cards 

The business machine group each 
month prints out a current equipment 
inventory list of all equipment on each 
individual rig by mg numbers. The con 
trol panel on the computer section of 
the machine group is wired to provide 
the desired data by rig numbers. And 
the printer comes out with a com 
pletely typed inventory list, item by 
item, with all data on the sheet, for 
each rig. These printed inventory lists 
are used to check and double check the 
correct identity, location, and descrip 
tion of all equipment on every rig, and 
Accounting Department in 
list that 


serve the 
its records. It is from such 
depreciation values are determined for 
proper cost accounting. Such a system 
provides an accurate and quick way of 
providing this information. Equip- 
ment not assigned to any particular rig 
is not included in the depreciation value 
for that particular well 

Also, the business machine group 
provides a monthly inventory list by 


equipment types. For example, the 
computer section of the machines will 


be wired to take a complete inventory 


WICHITA / TULSA / HOUSTON 
WISCONSIN ENGINES AND SERVICE WIDELY AVAILABLE 


FOR FURTHER INFORMATION ON 
DOVERTISED PRODUCTS, SEE READER SERVI 
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Rig inventory list “rolls out" of the business machine printer under 
the watchful eye of Bob Hill, manager of the business machine section 
A complete rig inventory list can be printed 


(code num 

cards are run 

through ind the printer 
prints out t tem a list OF every 
kelly drive » the company owns 
showing the of each particular 
which makes up 

iny serial number), on 
the account num 

st of the item. This 


Ss of equipment 


inventory Reports 
What has been described above 
basically how the inventory system 


Great Western Drilling Company ts se 


_ thy 42 
‘ a 


se > X. 
astien “atilintaihe’ .cattiatiataainaal 
™ 


less than an hour cost, etc., comes from 


ip and how it works to keep current 
ccount of all capital investment equip 
nent throughout the company’s opera 
tions. At the first of each year, the In 
ventory Department makes a personal 
sual inventory of every rig in opera 
tion. This ts done under the direction 
xf district material supervisors. Infor 
mation provided by this annual inven 
is another check for accuracy of 
rds, and if any discrepancies ire 
rwted, they re rectified 
Ihe Inventory Department also 
makes twice a year rig inspection re 
ports. These reports are primarily con 


th the condition, upkeep and 


5 
4 
4 


NOUSTRY’S SHIP YARD 
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Business machine cards sre punched by Mickie Roberts of the 
business machine section. Information as to the identity, location 


nvoices and transfer orders 


proper application of all rg equipment 
In addition, the district material super 
visor makes a monthly “rack” inven 
tory of drill pipe and drill collars to 


make sure that all records are correct 


When a New Well Is Drilled 
Another function of the Inventory 
Department involves setting the stage 
to start a new well on which a contract 
The manager of the 
Inventory Department meets with the 
general manager of operations, the gen 
eral drilling superintendent 
chief drilling engineer. Rig equipment 
requirements are established, and the 


has been signed 


ind th 


THE FUTURE 


SHIPBUILDING 
COMPANY 





Inventory Department manager reports 
on the completeness equipment-wise of 
the rig available for this particular 
well. If additional items are needed, the 
procurement process as outlined pre- 
viously is initiated. Once plans have 
been made and approved, all pertinent 
data on the new well are forwarded to 
the district drilling superintendent who 
meets with the district drilling engineer 
and district material supervisor. Here, 
all the equipment requirements for the 
rig are outlined so that the material 
supervisor might have adequate notice 
of requirements for special items. For, 
he has the job of getting the required 
tools for every phase of the drilling 
operation. 

Other inventory functions. Outside 
of its primary responsibility, the In- 
ventory Department performs many 
important assignments. It maintains 
separate records on all drill pipe and 
drill collars, keeping up with their 
service life, storage, as we!l as main- 
tenance and repair costs. In addition, 
service reports are maintained on all 
company electric light plants, drilling 
engines, plus publishing for the bene- 
fit of the company’s contract repre- 
sentatives, a monthly summary inven- 
tory of each rig. This inventory list in- 
cludes major items only. 

The Inventory Department is also 
responsible for all company buildings, 


AFFILIATED 
HOTELS 


AIR CONDITIONED 
TELEVISION 
RADIOS 


including those dwellings located on 
company leases and at company yards 
And, since Great Western also has oil 
and gas production, the Inventory De- 
partment has the responsibility of main- 
taining equipment inventory records of 
all production equipment in a similar 
manner as described above. Dave Fitz- 
gerald, manager of the Inventory De- 
partment sums up his department's 
job this way: “We're responsible for 
all proper inventory records required 
on all company capital equipment in- 
vestment accounts.” And, for Great 
Western, this isn’t an easy job 


inventory Department 
Personne! 

To carry out its many responsibili- 
ties, including those related to inven- 
tory functions, Great Western’s In- 
ventory Department consists of eight 
men, including the manager and assist 
ant manager of purchasing and inven- 
tory, three district material supervisors, 
two field material clerks, and a home 
office clerk. 

It was long recognized by the com- 
pany that to execute a smooth-func 
tioning inventory department and elim 
inate confusion, those charged with in 
ventory responsibilities must know their 
job and know it well. So, the Inven- 
tory Department set up a training pro- 
gram for all men in its department and 


aw for you 


BUCCANEER w= 


Remodeled + Refurnished + New Facilities for your pleasure 


GALVEZ 


tor all those that join the department 1 
the future. Trainees go through a 46 
week training period, spending a vary 
ing amount of time in every phase of 
the company’s operations. He starts 
with the company roustabout crews (18 
weeks), then a floorman on a company 
rig (16 weeks), in the company shops 
with the field mechanics, the Drilling 
Engineering Department, and then in 
the Inventory Department. When he 
finishes this program, he will have a 
better understanding of the company. 
how it operates, and how the records 
are made and kept, and what they are 
used for 

Another competitive requirement. 
This is but a quick inside look at one 
department of a progressive drilling 
contractor. But, it is representative ot 
how far the contractor has come in op 
erating his business and what he must 
do, in one form or another, to keep ac 
curate accounting of every phase of his 
work in order to stay afloat in a highly 
competitive industry 
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GALVESTON’S FAMOUS 


HOTELS 


Sparkling new accommodations to enhance 


your 





vacation at the 
GALVEZ. Many new entertainment facilities 
in addition to excellent fishing, swimming 
and Galveston’s golden sun. Enjoy Galveston 


more—choose the BUCCANNER or GALVEZ. 


BUCCANEER and 























ALABAMA: Mobile—the Admiral 
Semmes; Birmingham—the Thomas 
Jefferson. WASHINGTON, D. C.— 
NATIONAL _ ine Washington. inoidna: “in 
dianapolis—the Claypoo!. LOUISI- 
ANA: New Orieans—the Jung and 
the De Soto. NEBRASKA: Omaha— 
the Paxton. NEW MEXICO: Clovis 
—the Clovis. SOUTH CAROLINA: 
Columbia—the Wade Hampton 
TEXAS: Austin — the Stephen F 
Austin; Browaweod — the Brown Lake; Nerfelk—the Monticello. 


wood; Dallas—the Baker and the 
Travis; El Pase—the Cortez; Gal- 
vesten — the Buccaneer, Galvez, 
Seahorse, jean Lafitte and Coro 
nado Court; Larede — the Plaza; 
Lubbock — the Lubbock; Marlin — 
the Falls; Sam Angelo—the Cac 
tus; San Antonio—the Menger and 
the Angeles Courts. VIRGINIA: 
Mountain Lake — the Mountain 


OFFICES 
New York 
Chicago 
Mexico City 
Washington 
Cleveland 
Galveston 


Circle 7-6940 
MOhawk 4-5100 
46-98-92 
EXecutive 3-648] 
PRospect 1-7827 
SOuthfield 5-8536 


Free Inter Hotel Teletype 
Reservation Service 
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Me 


World-wide usage by the 
drilling industry has proved that 
Lee C. Moore cantilever masts 
have the rugged strength 


to provide years of dependable;* 
efficient service. 





! ° N 
TULSA ; HOUSTON ; WEW ORLEAMS ; CENTRALIA ODESSA 
MIDLAND ; DALLAS : GREAT BEND : CASPER ; PITTSBURGH 


CEPORT OFFICE, ROOM G24 INTERNATIONAL BLOG. 63 STH AVE. NEW YORK 2 NEW TORK 
FORTIN LICENSIO MFR . WELL ENGINEERING CO. LTD. CHEADLE HEATH, STOCKPORT. ENGLAND 





From Audorf 
to Summerland... 


WORLD-WIDE 
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GROWS 





Stancal's Multi-Well 
Platform 


A $2,000,000 drilling platform is to be constructed by 
Standard Oil Company of California on the state’s offshore 
oil lease near Summerland, California. The structure will 
have a 110-ft square deck, stand 50 ft above the water line, 
and be topped by a 140-ft derrick during drilling operations 
It will be capable of drilling two wells simultaneously, 
and up to a total of 25 wells from the same location. It’s 
the first such structure to be erected under the state's 
program for oil development on certain of its offshore 
lands. 


SEECO-MUL EMULSIFIER — 

MAKES BETTERHOLE \“ceeco. mut 

CONDITIONS ...ORILLS MAKES A GOOD 
WHATS HE PuTTIN’ \ FASTER ...GIVES MUD BETTER” 


IN THE HOPPER? / MORE TIME 
ON BOTTOM 
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20,000 ft. The area of operations for the new unit will 
be on Southern Louisiana inland waters, where its prede- 
cessor, the drilling barge “Roscoe Hobbs,” has been working 
for Natural Gas and Oil since its commission in 1955 

The 1100-ton vessel is of all-welded steel construction, 
has a loaded draft of 4 ft 6 in., a breadth of 52 ft, and is 
rated to drill in 14 ft of water 

Configuration of the “Ray Terry” is that of a standard 
tri-level drilling barge. Installed on the lower deck are the 
six turbocharged diesel engines which supply complete 
power for the vessel’s operation. Four of these engines sup 
ply power for the operation of the mud pumps, drawworks 
and rotary table and are mounted in the forward portion of 
the main machinery area. These engines are equipped with 
two-bearing d-c drilling generators, which deliver current 
to electric motors powering the drilling components 

Also located on lower deck are three mud pumps. A 
motor control center, located in the main machinery room, 
provides exercise of central control over such rig auxiliary 


Natural Gas & Oil's equipment as shale shakers, mud agitators, flash mixer 


fresh and salt water pumps, fuel oil pumps, Compressors 
“Ray Terry" vent fans, and motor-generator sets 

The drilling platform, located amidships and elevated 
above the superstructure deck, is fitted out with a 147-ft 
Ihe second shallow-water drilling barge to be placed derrick having 30 ft leg spread. The drawworks, mounted 
into service by Natural Gas and Oil Company was christ- forward on the drilling floor, is equipped with a shaft rotary 
ened in mid-July at the Bethlehem Shipyard, Beaumont, drive assembly to drive a 2742 in. rotary. All necessary 
electrical controls were incorporated into the drawworks 
Named the “Ray Terry,” the new diesel-electric drilling control console to provide the driller with complete control 

unit is named for the vice president in charge of Natural of the d-c generator output from the drilling floor 
Gas and Oil Company, a Division of Mississippi River The forward portion of the superstructure deck serves 
Measuring 215 ft in overall length, and as the pipe rack, and contains an initial stock of 14,000 ft of 


Texas 


Fuel Corporation 
costing approximately $1,500,000, the “Ray Terry” is the S-in. OD Grade E drill pipe 

largest slotted-type barge to be built in the Bethlehem Toolpusher assigned to the “Ray Terry” is Gene 
vards, and is capable of drilling to depths in excess of Hazelwood 


7 


ving and sloughing with SeecoMul 


— 


drill a gauge-sized hole...control 


One of the reasons for the current trend toward emulsion muds is the better hole 
conditions the systems afford. In almost all areas, emulsion muds increase drilling 
rates, make better hole conditions, drill into pay formations better, afford better 
coring, and protect the pay zone from water more effectively. Such factors are 
easily projected into substantia! cost and time savings. 

A Seeco-Mul mud has an exceptionally low filtration rate because the oil in 
the emulsion is effectively dispersed and the pores of the filter cake are plugged 
by a tough film. Holes can be drilled more nearly to gauge, with fewer and smaller 
washed-out areas. A hole drilled to gauge size also requires less mud, and less cement 
for the oil string. Seeco-Mul builds up a tough, thin wall cake which reduces fluid 
loss and sloughing and heaving in shale formations. And once a Seeco-Mul emulsion 
mud system is established, no special maintenance is required; only routine testing 
and treating is necessary. 

In some fields, Seeco-Mul has reduced mud costs and rig time by as much 
as one-half over ordinary muds. Using Seeco-Mul might do as much for your drill- 
ing programs, too. Ask your mud dealer, or write to us. We'll be glad to send 
you illustrated literature and a lab sample without obligation. Crossett Chemical 
Company Division of The Crossett Company, P. O. Box 271, Crossett, Arkansas. 


SeecoMul emulsion muds dill 
feblev, béllev, saver drilling coils 
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Continuous High Input 
Water Flood Treatments 


PRECIPITATION 
TREAT ENT 
TANK 


INJECTION 
PUMP HOUSE 


WASH 
TANK 
j —OIL STORAGE 


PRODUCTION 


a 








INJECTION 
wei. 


TURBIDITY REMOVAL g “ CORROSION CONTROL 


\ Clarification of raw water with Nalco { Naico paeeorehetes or organic film 
/ coagulants assures better floc for- « | forming inhibitors protect pipe lines and 
mation, faster settling of solids. ~. equipment against corrosive attack. 


SCALE PREVENTION pow. MIGROBIOLOGICAL CONTROL 


.. Nalco stabilizing treatments keep ¢ ‘. Nalco microbiological treatments help 

} seale-forming salts in solution and : : maintain clean equipment and an open 

- maintain clean lines and an open ~ ~ formation by controlling slime, algae 
formation. “oe and sulfate reducing bacteria. 


Nalco Treatments for water flood operations add up to 
continuous high input, low pumping costs, elimination of 
acidizing and back flushing and lower over-all operating and 
maintenance costs. Check the diagram above for points where 
the Nalco System works to improve water flood efficiency... 
Your Nalco Field Service Man will be glad to work with 
you on any problems you have. His experience is 
backed by the entire facilities and skills of the world’s 
largest water treatment organization. 


NATIONAL ALUMINATE CORPORATION 


6212 West 66th Place e Chicago 38, HWlinois 
CANADA: Alchem Limited, Burlington, Ontario 
NORTHWESTERN UNITED STATES, HAWAII and ALASKA 
The Fiox Company, Inc., Mi polis 3, Mi t 
® ITALY: Nalco Itoliana, S$. p. A. 
SPAIN: Nalco Espanola, S$. A. 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 








YSTEM... Serving the Petroleum industry through Practical Applied Science 
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ROBERT E. GROSS 


34.500 Lockheed Lmployees 


Regularly Buy .S. Savings Bonds 
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Compact Morse Hy-Vo Drives transmit up to 
9,000 HP—help make equipment truly portable! 


h tracturing truck has two diesels to furnish power for both tru and f 
r, tough Hy-Vo Drives (2” pitch x 4° wide) compound diesels and 
8-H apacity 


Hy-Vo Drives take minimum shaft space, usually eliminate outboard bearings 


As the search for oil sends drills 
deeper at greater speeds, the load on 
rig power transmission drives in- 
creases tremendously. Holding down 
the bulk and weight of the drives 
becomes critical—and that’s where 
exclusive Morse Hy-Vo comes in. 





FOR ROLLER CHAIN 
APPLICATIONS : 


High Endurance Roller Chain 
eliminates premature chain 
failure—gives up to 400% 

greater fatigue life than 


conventional roller chain. 


See your Morse distributor 
for details 











Here’s why: 


Portability. Hy-Vo helps take the 
headaches out of moving day. Be- 
cause it handles more HP per inch 


of width, the Hy-Vo Drive itself 


takes less space; that means you use 
the shortest possible shafts, usually 
no outboard bearings. And Hy-Vo’'s 
high speed capacity frequently per- 
mits the use of smaller, 
engines and motors. 


high-speed 


High Capacity. Hy-Vo Drives transmit 
higher horsepower and speeds than 
any other chain drive. For example, 
a 2-inch pitch Hy-Vo Drive can 


IN POWER 


handle 182 HP per inch of width at 
a mile a minute. No other chain in 
the world can match that. 


Call Morse today! 


For full information on Hy-Vo 
and engineering help with any power 
transmission problem—call your 
local Morse distributor. You'll find 
him listed in the Yellow Pages of the 
phone book under “Power Trans 
mission,” or write: MORSE CHAIN 
COMPANY, HOUSTON OR 
ODESSA, TEXAS; ITHACA, 
NEW YORK. Export Sales: Borg 


Warner International, Chicago 3, 1 


TRANSMISSION 


THE TOUGH JOBS COME TO 


THE PETROLEUM ENGINEER, October, 1957 





Movible Offshore Company's 
“Movible No. 2" 


Movible Offshore Company's big new offshore drilling 
barge, the “Movible No. 2,” is now drilling off the coast of 
Texas 

The mobile barge, built by the Ingalls Shipbuilding 
Corporation, was commissioned September 10. Its first 
drilling job is off Corpus Christi, Texas, for the Shell Oil 
Company, according to Bowman Thomas, president of 
Movible. Thomas said the new unit will be able to operate 
in deeper water than any fixed-deck unit yet constructed 

‘Movible No. 2” will operate on the same principle as 
a floating dry dock. Vertical cylinders, however, have been 
substituted for the solid wing walls of a floating dry dock 
to reduce exposure to wave forces. The height from the 
base of the hull to the deck is 110 ft. The dimensions of 
the hull are 201 ft by 203 ft. The unit can drill as many 
as eight wells without moving the barge and can drill and 
workover wells on existing producing platforms 

Thomas was formerly chief petroleum engineer for 
Humble Oil & Refining Company, and in charge of the 
marine equipment division and the drilling equipment 
division. He was in charge of Humble’s ship construction 
when Humble entered full scale operations in the Gult 
and was assistant manager of production when he formed 
his own company in 1955 

In charge of “Movible No. 2's” first job off Corpus 
Christi is R. L. Meadows, superintendent. W. R. Choate, 
Jr. is head toolpusher, directly in charge of the barge. The 
company’s rig No. | is at work off Grand Isle, Louisiana 


Union Producing Builds 
Mobile Platform 


The Union Producing Company, Shreveport, Louisiana 
recently awarded a contract to Todd Shipyards Corporation 
of Houston for a portable self-stabilizing, submersible, 
elevated deck drilling unit for service in the Gulf of 
Mexico. 

The vessel, having characteristics generally similar to 
many of which are in operation or are being built for various 
owners, was designed by Friede and Goldman, Inc., Naval 
Architects and Marine Engineers, of New Orleans 

It has been designed to operate in the Open sea in water 
76 ft deep. It consists essentially of a slotted hull with an 
elevated drilling deck, supported by fixed columns. Lower 
ing and raising of the hull is effected by ballasting. Stability 
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during lowering and raising Operations is maintained by 
four vertical stabilizing caissons, similar in principle to 
1 large unit now being built for the Louisiana Offshore 
Drilling Company. The hull is of anti-scouring design, 
signed with sloped sides and ends 

This vessel will contain a 143-ft 1,000,000-Ib cantileve 
derrick and all necessary drilling machinery and equipment 
for drilling to depths in excess of 20,000 ft, diesel genera 
tors, helicopter landing deck, and air-conditioned quartets 

Union's new unit will be 190 ft in length, with a beam o 
160 ft, and have a hull depth of 13 ft. The slot dimensions 
ire 32 by 36 ft 


British Petroleum's 


“Adma Enterprise" 


First mobile drilling barge of its kind to be built in 
Europe, has left its fitting out berth at Audorf., on the 
Kiel Canal, Germany, on a 6800-mile tow to the Persian 
Gulf. It will be used to drill the first underwater deep test 
well undertaken jointly by The British Petroleum Company 
and Compagnie Francaise des Petroles in the waters off Abu 
Dhabi. The joint company, Abu Dhabi Marine Areas Ltd 
holds a 65-year concession granted in 1953 by the Ruler of 
Abu Dhabi to investigate the underwater oil possibilities of 





12,000 sq miles off the Trucial Coast. The barge is being 
towed by one tug by way of the Suez Canal. It is hoped to 
average four knots and the tow is expected to take about 2 
months. Its weight is 4200 tons and its draft about 10 ft 6 in 
Outfitting will be completed at Das Island, where a base 
has been built. The barge will then be towed 20 miles & 
its working position. There the legs will be lowered on t& 
the sea bed and the barge elevated until it ts 40 ft above 
high water level. Drilling is due to begin early next yea 
The barge was built by Gutehoffnungshutte Sterkradk 
A\ktiengesellschaft and designed by the DeLong Corpora 
tion of New York in conjunction with Abu Dhabi Marine 
Areas Ltd. for operating in water up to 80 ft deep. It ts 
approximately 200 ft long by 100 ft wide and has a dept! 
of 15 ft. It has four retractable legs each 10 ft in diamete 
by 165 ft long on which it is elevated or lowered as requires 
by eight hydraulic jacks 
A drilling unit complete with all the necessary 
gear, pipe racks, drill pipe, etc. capable of drilling 
up to 15,000 ft deep is installed on the barge. This 
is powered by four 400 hp engines. The 140 ft 
derrick is mounted on a 30 by 30 ft base and is capable 
of a maximum pull of 1,100,000 Ib 
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“Blue Water No. 1" 


Blue Water Drilling Corporation, New Orleans 
Louisiana, has commissioned the “No. | Blue Water” at 
Ingalls Shipbuilding Corporation yards in Pascagoula, 
Mississipp1. 

The mobile platform’s construction permits six wells to 
be drilled without moving the barge. Overall dimensions 
are: Length, 242 ft; width, 202 ft; height of working level 
above the barge base line, 100 ft; distance from the barge 
to top of mast, 268 ft. It is designed to operate in wate: 
depths up to 70 ft. The unit is similar to other “bottle- 
shaped” four-legged structures now in operation. It obtains 
its buoyancy for moving from a grid pattern of its cylin 
drical members 

Ihe platform has air-conditioned crew quarters for 
a helicopter 


50 
men in a single steel building, topped by 
landing deck. 


Aramco's Persian Gulf 
Job-Hopper 


Arabian American Oil Company of New York has placed 
orders for a new type “miniature” mobile platform, de- 
signed specifically for use with a tender, for drilling in 
the Persian Gulf off Saudi Arabia. When completed at 
yards in Vicksburg, Mississippi, the unit will be towed 
across the Atlantic. 

Builder of the platform, R. G. LeTourneau, Inc., has 
promised delivery in five months. 

Officials of the building firm have indicated that the cost 
of the small tripod unit is less than $750,000, considerably 
less than most offshore platforms 
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Chiet difference in operation of the new junior platform 
and the self-contained units ts that virtually all supplies 
and crew accommodations will be contained on a tender! 
It will be triangular in shape with only three lattice-work 
legs and will be raised and lowered by powerful electric 
motors geared directly to steel cogs running the length 
of each leg 

Electric power for operating the legs will be supplied 
by diesel generators located aboard the platform. Powe 
for the drilling equipment, however, will be supplied by 
generator sets aboard the tender 

Dimensions of the platform are: Length overall 92 ft 
width overall 88 ft; depth of hull 10 ft; length of spuds 103 
ft; diameter of spud tanks, 18 ft and 4 in.; height of spud 
tanks, 10 ft; total load during elevation, 112'2 tons; and 
maximum load in fixed position, 350 tons 


Glasscock Drilling's 
“Mr. Gus Il" 


Mr. Gus II” is now on its first drilling assignment. The 
unit, designed to drill in water 150 ft deep, is making 
hole for the CATC group (Continental, Tidewater Assoc 
iated, Cities Service and Atlantic) in 77-ft water 25 miles 
from shore in Block 48, Grand Isle area of Louisiana 

Built by the Bethlehem Shipyard in Beaumont and owned 
by the Glasscock Drilling Company, Gus II is power potent 
Its main power plant consists of five diesel-electric skid 
mounted units, each rated at 1000 hp and each consisting 
of two 500 kw d-c generators, driven by four diesel engines 

Drilling equipment on “Mr. Gus II” consists principally 
of a drawworks with a combined capacity for hoisting 
service of 2700 hp. The three pumps have a combined ca 
pacity for continuous duty service of 1200 hp. The indepen 
dent rotary table is also driven with an individual d-c electric 
motor as well as the coring reel. 

To secure itself to the Gulf floor, Mr. Gus II operates 
in a unique manner. A mat, or lower hull, is attached to 
the four giant columns. This mat lowers to the Gulf floor 
Inside the columns are pilings which in turn are hammered 
into solid formations deep into the floor 

Then, through a hydraulic system, the top hull jacks 
itself up on the main columns until it is safely out of reach 
of high Gulf waves. 

It is the only mobile unit now operating that is designed 
to drill in water 150 ft deep. 
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One of the Mocks operated by H. L. Choote 


on oil-field hauler from 


Tr cking Come 


Alice, Texas. President Choate 


“In rough oil-field operations... 
there’s no substitute for a MACK” 


‘Thirty vears in tl 
taught me that Macks are the only 
real truck buy. Their thrifty, steady 


quickly make up for 


work habits 


their higher initial price they 


pile up year after year of money- 


making service long after so-called 


‘bargain’ trucks are on the scrap 


heap. I’ve made my last experi- 
ment with b r cheaper trucks 
For my money, there’s no substi- 


tute for a Macl 
5 Mr ( hoate 
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president of Choate Trucking, feels 
Macks 


operation certainly puts trucks to 


about And his oil-field 
the test. Loads vary from 25,000 
to 135.000 pounds. Hauling is often 
through swamps, heavy sand, 
gumbo mud, and over mountain- 
ous terrain. Yet Choate’s Macks 
average 5 to 8 mpg of diesel fuel 

running up 50,000 miles a vear and 
with 


plenty of winch time 


minimum of down time 
more 


Here’s just one example 


showing 
the best 
sentatiy 
other on-t 
the same 
Plainfield 


Mack Tru 


MACK 


first name for 


TRUCKS 
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FISHING 
AND 
CUTTING 


FISHING 





HOMCO Mills, Subs, Safety Joints. 
HOMCO Hydraulic Pulling Tools. 


(Tools ond Services Available for Export) 


Aa TRE ch ete walle 


HOUSTON, TEXAS 
RESEARCH ° ENGINEERING ° DEVELOPING ° MANUFACTURING 


HOMCO Export Offices vase HOMCO de Mexico, S. A 
Houston Oil Field Material Company, inc Edificio Reforma — Versalies 
509 Madison Avenue Paseo de la Reforma #76, desp, 503 
New York City, New York = Mexico 6, D. F 





Fifteen “rig-tested”. . . 


Drilling 
IDEAS 
at Work 


Off-Substructure Walkways 
@ What could be more practical than 
these steel walkways? By routing all 
rig lines under these steel mesh pas- 
sageways, a real safety factor is added 
to the convenience purpose of this idea. 
The sections were easily constructed 
by welding the mesh to sucker rod 
frames 20 ft in length. Using 20 ft 
joints of pipe for the supply lines, fitted 
with unions for quick hook-up, all con- 


One Load for Water ond Fuel Tanks 

@ Loading and erecting the fuel and ing winch-line so that as the tank 

water tank as one unit, as did one drill raised, supports attached to the s 

ing contractor, saved a needless truck of the water tank may be swung int 

load and fuel tank stands position to form a platform. The 
The rectangular water tank was de is moved, and may be lowered a1 

j signed so that the fuel tank could be raised, with fuel in the tank. Noti 

j lowered into it and raised from it by the platform, ladder and collapsibk 

| two gin pole trucks. Each end of the guard rail for safe tank gaging 

| fuel tank is equipped with a self-level 


nections break at end of walkways - 

for added neatness and faster rig up. 
For ease of handling, six carrying 
handles have been welded to each 


Crown Stand and Spool 
Cradle Combination 
@ There's one less item to haul tro: 
location to location on this rig b 
combining the crown stand, use 
when laying down a jackknife dril 
mast, and the drilling line spool cr 

The combination was made by we 
ing an 8-in. piece of drill pipe on eac 


section 

This contractor has all off-substruc- 
ture lines under the walkways. Two of 
these lines are for supply and return 
water line. Two other 2-in. lines are 
supply and return steam lines. Also 
under the walkway are four 1-in. lines: leg of the crown stand, as shown h 
One for fuel, one the charged line to A section of drill pipe is used 
BOP controls, one for BOP remote spool axle and is lifted into place 
control, and a relief line. In transit, 
the walkways are stacked flat on drill the contractor must have 
pipe loads to be a “real cool” idea 


Judging by the snow on the grot 


found 
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In the low cost medium speed field, Power Chief 
engines give you all the design, construction and 
fine quality that has made Nordberg engines famous throughout the 
world for over 50 years. Power Chief engines are so simple in design that 
they can be maintained, in the field, with only a few ordinary hand tools. 
Here are some of the features that make Power Chief engines your 
Best Buy: 
Removable wet cylinder liners « Valves in head ¢ Replaceable valve guides 
e Special alloy inserted exhaust seats ¢ Positive full pressure lubrication 
e Internal ventilation bars entry of dirt ¢« Crankcase and all other vital parts 
fully sealed « Oil heat exchangers maintain proper internal temperatures at 
all loads « Safety approved, enclosed heavy flywheel smooths out fluctuating 
loads « Fram oil filters « Vortox oil bath air cleaners « Wico & Bosch 
magnetos ¢ Twin Disc clutches « Murphy safety shut-down devices. (No 
extra added costs for these when you buy.) 
Power Chief Gas Engines in 1 and 2-cylinder models deliver up to 36 
hp maximum rating. Power Chief Diesel Generator Sets produce 6 to 30 
kw for continuous service. All are available with special vibration-proof 


mounting. NORDBERG MFG. CO., Milwaukee, Wisconsin 


AVAILABLE AT YOUR 

LOCAL SUPPLY STORE 

—— OR CONTACT THESE 
AUTHORIZED DISTRIBUTORS: 


FOR RIG 
LIGHTING 


Typical rig-mounted 
Power Chief Diesel 
Generator Set for light- 
ing service 





SEND FOR BULLETIN 

Write for Bulletin de- 
scribing Nordberg 
Power Chief Oil Field 
Engines. 








DIESEL and GAS ENGINES 


FRED E. COOPER, INC., Tulsa, Oklahoma STEPHENS Oil FIELD REPAIR, Fairfield, Ilinois 
a: : ain oman Olney = MEAD ENGINE & WELDING WORKS, Sterling, Kansas 
: v t 
oe yo.; Corpus =e CORNELISON ENGINE MAINTENANCE CO., INC., 


Longview & Wichita Falls, Texas; Lafayette, La.; 
Wichita, Kansas. 
IN-MAR CO., Wilmington, California 


Seminole, Oklahoma 
ROGERS DIESEL ENGINEERING CO., New Orleans, La. 





Protection for aig yng Buying globe stop valves? 


@ Ay, there's a rub 
in the rotary hose 


One contractor has eliminated exces- 
sive wear to this expensive piece of | 
equipment by encasing strategic parts | 
in discarded rubber tires. Before lac- 
ing the tire onto the hose, remove the ' 


steel rim and cut the walls to the tread 
Holes are punched in each section and 


wire is used to clamp them to the hose. 
The one here. by the way, is a 6.70 by 
15-in. 


with Edward “streamlined flow”! 


IN AN ORDINARY globe valve, sharp turns cause wear-pro- 
ducing turbulence and excessive pressure drop. Edward forged steel 
inclined stem valves with streamlined flow cut turbulence, reduce 
pressure drop as much as 50°). Flow is eased through the valve 
with no sharp changes of direction. Wear on body, disk and seat is 
much less, especially in higher pressure-temperature applications. 
Whether for steam, water, oil, gas or chemical services, Edward 
valves are built for long, trouble-free life. To cut maintenance costs 
and replacement inventories, always specify Rockwell-Built Edward 
Valves. They're the choice of operators all over America. 


Power Driven Storage Reel S. 
@ A new idea in storage reels for wire JUST CHECK THESE EXTRA A 


rope has been found exceptionally 
helpful in spooling line and assisting EDWARD FEATURES: 
cutoff operations The reel is mounted : 
in the substructure and is provided ®@ Forged steel body and bonnet! 
with a sprocket welded on the side of @ Stainless steel EValloy stem resists 
the reel. Reel is driven by a '2-hp elec- corrosion! 
tric motor. The motor used is a rever- Hardened EValloy stainless steel! 
seat and disk! 
Interchangeable parts 
cut inventories! 
Swivel disk prevents 
seat galling! 
Positive backseat 
permits packing 
under pressure! 
Swing gland bolts : Rockwell-built Edward 
make repacking Vi ; forged steel inclined stem 
easy! valve with streamlined 
flow . sizes from 
to 2”. Ratings to 1500 
Ibs otf 850 F, 3600 Ibs 
W.0.G 


sible type which can provide power in 
spooling as well as un-spooling the 
wire line. Procedure used is to run 
new line on to the storage reel from 
the warehouse spool. In stringing up, 
motor is reversed and power drive is 
utilized to assist in slipping lines. On 
periodic cutoff operations, power on Edw d Vi Ive { 

the spool is again used to aid in slipping ar a Ss, nc. © 
the lines. 


A slack chain drive is used between subsidiary of ROCKWELL MANUFACTURING COMPANY ® 


motor and spool 


OILFIELD SUPPLIERS: Contact your nearest Edward oilfield representative 
or write us direct—for prices and information on stocking Edward Valves 
Ever-growing preference for Rockwell-built Edward Valves assures you a 
steady profit. 





1220 WEST 145th STREET EAST CHICAGO, INDIANA 
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Let Merla calculate your 
next installation ... 


Contact your nearest Merila Representative and let 
him calculate your next gas lift installation with either 
conventional outside mounted or wire line retrievable 


equipment. 


Fleetwood 2-1754, P. O. Box 2576, Dallas, 
Merla Tool Corp- Texas — Clif Mock Co., Houston, Phone Olive 
4-2641 — Clif Mock Co., Beaumont, Phone TErminal 8-2814 — Clif Mock Co., Loke Charles, Phone 
HEmiock 6-8264 — Clif Mock Co., New Iberia, Phone EMerson 9-3626 — Clif Mock Co., Lafayette, 
Phone CEnter 4-1824 — Odex Engineering Co., Odessa, Phone FEderal 7-3568 — Engineering Service 
Co., Corpus Christi, Phone TUlip 3-4489 — Merla Tool Corp., Oklahoma City, Phone MElrose 2-6983 
— Merla Tool Corp., Shreveport, Phone 6-2447 — Production Equipment Products Co., Wichita Falls, 
Phone 2-5717 — Swan Specialties Co., Casper, Phone 3-4585 — A. Greer Co., Farmington, Phone 
DAvis 5-3123 — Eastman Oil Well Survey Co., 4002 Macleod Trail, Calgary, Alberta, Canada, Phone 
3-3446 — Petroleum industry Consultants, C. A. Caracas, Venervela, $. A., Phone 55-70-92 
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Spooling, Lowering Wire Line 
Made Easy 
@ Spooling of drilling line has always 
presented a challenge to the ingenuity 
of the man on the rig — and the solu- 
tions to this problem are as numer- 
ous as there are sample sacks in the 
mud house. 

One of the most effective, shown 
here, is really two innovations in one 





First, the spool is permitted to roll 
free by the use of a hinged cradle at 
tached to the lower part of the sub 
structure skid. After the line has been 
spooled and the rig is readied for a 
move, the spool is swung to the ground 
and the axle is removed for loading. 
Second unique feature of this mech- 
anism is that the line may be spooled 
without physical effort by throwing a 
pleated rope on the drum (at the left of 
the wire line spool) and the cathead 
turning the spool in V-belt fashion 





Keep the Overshot Handy 

@ It seems to be a problem to have an 
overshot ready for running “out from 
under foot,” and yet easily accessible 
when needed. One contractor makes it 
a practice to make up the overshot by 
hand into a pickup sub, then tying it 
to the derrick leg with a light chain 
The overshot is then always just a step 
away 
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a? H EWST Pam bY TRAVELING BLOCKS 


AND HOOK BLOCKS 


' 
! 





/ he LOL ‘ Lilivike 


FOR TOP-TO-BOTTOM SERVICE IN MAST OR DERRICK 





x 


; - feet = 
4 €@€€OOC ES 


90 to 500 Tons 


TIMKEN TAPERED ROLLER BEARINGS eliminate side 
thrust on sheave hubs. 

CENTER PIN made of heat-treated alloy steel — rifle drilled 
holes for lubricating individual bearings. 


SHEAVES made of alloy steel, accurately machined to 
A.P.I. specifications — grooves are flame-hardened. 


ROUNDED CORNERS, COUNTER-SUNK BOLTS permit 
block to travel smoothly without danger of fouling 


50 to 100 Tons 


Unitized for High-speed Mast Service. Brewster Hook Blocks are 
unitized assemblies combining the block, spring-loaded link adapter 
and hook in one short unit. The added headroom gained by this 
design permits faster operation in masts or short derricks as the 
pipe may be hoisted safely at full speed to the top of run. Free 
swiveling on roller bearings, the hook can be locked in any one of 
eight positions. The improved swivel lock has two ears to permit 
easy operation by reach rod from the derrick floor. Sheaves are 
mounted on double row Timken tapered roller bearings. The hook 
is made from tough Chrome-Nickel-Moly steel. 


100 to 500 Tons 


The practical rugged design of Brewster Crown Blocks 
has made them first choice with many contractors 
Sheaves are cast of alloy steel, grooves machined to 
A.P.I. specifications with flanges hardened to reduce 
wear. Each sheave is mounted on double-row tapered 
roller bearings and is individually lubricated. 


SUPPLY HOUSE 


THE BREWSTER COMPANY, INC. 


revep t ; INA 
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PRESSURE! 


next time specify 


ORBIT FORGED STEEL VALVES 


for your 
6,000 and 10,000 lbs. test 
CHRISTMAS TREES 


Orbit designs valves to meet all the 
special requirements of Christmas 
Trees for high pressure production 
operations. Built for top perform- 
ance under most rugged conditions, 
these high pressure Orbit valves’ 
maximum operating ease and low- 
cost maintenance make ORBIT your 
best buy. Available through your 
favorite Well Head Manufacturer. 


IF YOU WANT TO BE SURE... 
be sure to specify Orbit! 


ORBIT VALVE COMPANY 


Box 699, LUther 4-4761, TWX TU 925 
TULSA, OKLAHOMA 


WAREHOUSES 

115 2DESSA, TEXAS, 402 West Cou » 
DESSA TEX 8041; LONG BEACH, CALIFORNIA, 142 
HEmiock 7-6206; EDMONTON, ALBERTA ANADA 
Phone 391-283 
CANADIAN REPRESENTATIVE: 1. R. Pickford & Company 
Alberta, 536 8th Avenue West, Phone 2-7371 

EXPORT REPRESENTATIVE: New York 36 N.Y 
BRyant 9-2236 


HOUSTON, TEXAS, 407 Velas CApit 
set County Road 





Only the beginning ... years of service ahead 


Biw non-lubricated 
gate vaives 


You know that you can install them and forget them. More 
than 35,000 BIW Valves in the field prove that. The design 
of the valve is so simple that there is nothing to get out of 
kilter, nothing to require attention. Best of all, the human 
element can be almost forgotten, for the BIW Valve does not 
require lubrication ever. The tight metal-to-metal seal is 
permanent and is always ready to seal tightly 


The BIW Valve is as easy to operate as it is positive. Only 
25 foot-pounds of torque are required to open or close the 
21% in., 10,000 Ib test valve against 5,000 psi pressure. And 
when it’s closed you know it will hold 


ALCO specialists will show you the complete BIW Christ- 
mas tree with proved BIW Non-Lubricated Gate Valves 


Write or call Petroleum Industry Equipment Division, Depart- 
ment BV-1, Bank of the Southwest Building, Houston 2, Texas 


ALCO PRODUCTS, INC. 


NEW YORK 
Sales Offices in Principal Cities 





effectively do the work of an entire 
string of lights in the mud pit area. All 
too often this strategic area is either 
under lighted or cluttered with lines 
and light poles. By placing one large 
electric lamp to illuminate the entire 
area, Maintenance is cut to a minimum 
safety is maintained, and total electri 
cal power conserved 


Discarded Tool Joint Finds Use 
@ By welding a box-end tool joint 
from discarded drill pipe into the end 
. of the catwalk, several operations have 
Floodlight for Mud Pit Area been eased. By making up a short pin- 
@ Make one light serve the purpose end piece of drill pipe into the box, it 
of 10 becomes useful when laying down drill 
One floodlight (500 watt) can very pipe or whenever it is necessary to snub 


FABRICATED 


STAR /SitTs 


The Fabricated Star Bitst pang Fabricated Star Bits 
here has been designed espe save labor and money. They 
cially for big hole drilling can be quickly dressed to 
hard formations. Far mor gauge, and speedily ready for 


nt than th 1 $s drilling, by hard surfacing the 


to suit the particular n 
and the capacity of the 


ng machine used 








“5 r & 
For drilling 

large diameter 
holes 
profitably 


Here is a Fabricated Star Bit that has been success- 
fully proven on numerous large hole projects. It is 
available in a wide range of diameters, and weights 

the lengths in which they can be furnished are 
directly related to their overall weight. 


Complete details and literature on request 


SPANG & COMPANY 


DEPT. O-7 BUTLER, PENNSYLVANIA 
For over 60 yeors Manufacturers of Spang Weldless Jors and a Complete Line of Cable 


System Drilling and Fishing Tools for Oil and Gas Wells, Prospect Drilling and Shot Blost Holes. 


a snatch block to it for pulling objects 
away from the rig floor and down the 
catwalk. By mounting the joint flush 
with the catwalk floor, it does not inter- 
fere with moving 


A Tool Rack — For All Tools 

@ A tool rack that will accommodate 
all tools used on the rig floor will al- 
ways find ready acceptance. This sturdy 


triangular rack, mounted on a skid 
type base, IS a good example There 
are plenty of hooks, slots and holes 
for nearly any tool from tong heads 
to grease gun. A lifting hook on top 


permits the rack to be easily moved 


Guard Saves Pump Valve Stem 
@ This shear release valve stem guard 
on the mud pump protects the stem 
from being lost or damaged. This 
guard on the relief valve, as seen in the 
picture, is never removed from the 
pump. After the valve shears, it can be 
neatly dropped back in place. 


The guard is constructed of a cup 
made of pipe, hinged onto a welded 


arm. The chain is for added safety 
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ON THE HIGHWAY 
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Where Pipeline Goes... UNIT Goes! 


In the field where the going is tough, UNIT TRENCHOES have the 
traction and power for continuous ditching to meet pipeline schedules. 
For laying pipeline along the right-of-way, where the going is smooth, 
the self-propelled mobile UNIT offers road travel speed, plus accurate 
lift and swing control, Designed for speed and stability, UNIT crawler 
and mobile equipment are built to meet every trenching and handling 
job required in pipeline construction work. 


SEE FOR YOURSELF: Let us send you our novel TV Brochure. 
It illustrates the complete UNIT line, 


UNIT CRANE & SHOVEL CORPORATION 


6603 WEST BURNHAM STREET + MILWAUKEE 14, WISCONSIN, U.S. A. 


V2 or ¥4 YARD EXCAVATORS...CRANES UP TO 20 TONS CAPACITY 
CRAWLER OR MOBILE MODELS . . . GASOLINE OR DIESEL 


te” 





Th Ar ~ aes 




















A Light Idea! 

@ Centralizing all electrical controls 
on the rig in one panel box on the front 
of the doghouse has definite advan 


tages. This contractor noticed great 


savings in bulbs when this control was 
placed near the driller’s station 

Main plugs for all rig lights, shale 
shakers, and auxiliary equipment 
motors feed into this panel. Two main 
power supply lines one a 110-v line 
and one a 220-v line, are run from the 
power plant to this main box. All rig 
lights are operated by switches on the 
bottom of the panel. The arrangement 
makes for quick rigging of lights and 
electrical equipment, and it looks 


neater and is definitely safer 


Lifting Boom for Onshore Rigs 
@ Offshore rigs with their ever-useful 
lifting cranes are not to be envied by 
a drilling contractor with this boom 
The boom, with a 30-ft reach, has 


proved itself useful in handling mud- 
lines, oil barrels and small equipment 
out of reach of the regular catline. The 
boom is pinned in the derrick and the 
end suspended by a cable anchored be 
low the crown. 
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Wireline servicing made eas} 


Blind Valve on Mud Section 

@ Advantages in this blind valve can 
be easily seen.. By welding a blind 
valve into the suction line of the main 
mud pump, as shown here, and by 
opening a 4-in. valve placed ahead of it 
line, water can be used 


from the water 
for jetting mud tanks, cellar, displac- 
ing hole and to meet the many other 
demands for water under high pres- 
sure 

This has also proved a most effective 
method of washing highly corrosive 
mud additives from mud pumps and 
the entire mud system before tearing 
down a rig, or making abrupt mud pro- 


gram changes 


Blueprint Tube — 

Where Needed 

@ Can't find your derrick and sub- 
» Perhaps they 
would have been easily found, had you 


structure blueprints 


built a waterproof compartment as did 
one drilling contractor. A 30-in. piece 
of 4-in. line pipe, threaded on one end, 
was welded into the derrick leg \ cap 
screw was placed on top and the other 
end welded closed 

It has prov eda perfect place to store 
rig plans, blueprints, BOP schematic 
and other information needed when 
rigging up 
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with a 


PACIFIC 
PERMANENT COMPLETION 
PUMP HOLD DOWN 


The Pacific Permanent Completion Hold- 
Down is designed with maximum opening 
through the shoe to permit use of Perma- 
nent Completion Tools through it. The seal- 
ing arrangement has replaceable Stainless 
Steel Sealing Ring with a reversible Stain- 
less Steel Sealing Ring Seat and can be used 
on any type A.P.I. rod pump. 








Undersize rings can also be 
furnished to allow pumps to be 
run through a Permanent Com 
pletion ‘'S'’ Nipple and seated 


in the pump shoe 


If at any time the Stainless Sealing Ring 
Seat, which is part of the Tubing Assem- 
bly, should become damaged or leak, an 
effective seal can be obtained without 
pulling tubing. The Rod Assembly is 
engineered and designed so that by 
replacing the Spacer Ring on the Hold- 
Down Lock Body with three Ring Type 
Seating Cups, the seal is transferred to 
the Seat Support Nipple with the Sealing 
Ring and Sealing Ring Seat serving as a 
No-Go ring and supporting the load 


PACIFIC PUMPS, INC. 
HUNTINGTON PARK, CALIFORNIA 
Offices in all Principa/ Cities 


Mid-Continent Division: 1221 E. ist St., Tulsa, Oklahoma 
Pacific Pumps of Canada, Ltd., Edmonton, Alberta 
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BUY 


SHAFFER 


CONTROL GATES 


SOUNDS ACADEMIC 


— and maybe it is. But the point 
we moke is this: — Feature by 
feature, no other cellar control 
gate incorporates so many ad- 
vanced features as do SHAFFER 
Gates. So why settle for less 
when you can get all of these 
unique advancements by speci- 


fying SHAFFER? 


Sex 


OF OL TOO! 
LEADERSHIP 


Shaffer Gives You 
UNMATCHED CONVENIENCE! 


Rams must be changed fre- 

quently to fit varying pipe 

sizes as wells are drilled. With 

Shaffer Hydraulic Gates there 

is no need to dismantle the 

2 unit to change rams. You 

simply unbolt patented side- 

opening doors . . . swing them open . . . change 

rams... and bolt the doors shut again. Closing 

the doors automatically aligns the rams within 

the gate. And complete ram changes can be 

made with equal convenience whether the pipe 
is in the hole—or out! 


CUTAWAY VIEW 
Showing direct 
hydraulic drive 
ond self-draining 


rom comportments 


REAR VIEW 
Showing simplicity 


of hydraulic manifoiding 


for operating the gote 


Shaffer Gives You 
GREATER VERSATILITY! 


For simplified inventory and 
maintenance, yOu can stan- 
dardize on Shaffer Gates— 
yet maintain maximum ver- 
satility to meet varying field 
requirements. Shaffer pro- 


vides a choice of either Single 
or Double Hydraulic Gates with the same 
unique design and operating advantages. Also, 
in each type you have a choice of Rising Lock- 
ing Shafts (where quick indication of ram 
position is desired) or Non-Rising Locking 
Shafts (where maximum compactness is 
desired). Rams and most other parts are inter- 
changeable, size for size! 





Shaffer Gives You 
SPACE-SAVING COMPACTNESS! 


Cellar equipment that is bulky 
can take a high toll in greater 
rig costs, larger cellars, 
clumsy hook-ups. But Shaffer 
Gates are unusually compact 
in all three dimensions— 
height, width, and length. 
Furthermore, no extra space need be allowed 
above gate—or at ends—for servicing rams 
Result—even in sizes as large as 13%” (12” 
Series 900) the Double Gate has a sota/ height 
of only 30” . . . the Single Gate only 184". No 
extra space need be allowed above or at the 
ends for ram changes. 





Shaffer Gives You 
OTHER ADVANTAGES! 


Still other Shaffer advantages 

that save time, boost efficien- 

cy and assure better perform- 

ance include Self-Draining 

Compartment Bottoms with 

S rams traveling on high guide 

ribs where no detrimental 

mud and sand can accumulate... .Simple, Direct 

Drive with operating pistons directly behind 

rams for maximum power, fewer parts, posi- 

tive simplicity . .. Completely Enclosed Design 

with no exposed moving parts to jam or corrode 
... and many other unique features 


FER 


THAT EXCEL 
WING TOOLS 0 
. ee 
Rt DRILLING AND CONTRO 
em ee $. Bree, Co! fornia * Colv 
cr ion Blvd * 
TEXAS. 0000 Novi gare earns are 
ter Too! Works — 
ol Works, Pos Office - 
T° Post Office P 
. cate pat New York, § y¥,us 
wh Aw 


equipment - FIS 


vice Shops Sante Fe Senne 


ernie Ser + Second 


Softer Te k 
HOUMA. § Werks, 59° 


Fxport SALES orris 


REMEMBER -— 

Shaffer also manufactures a complete line of Mechanical 
Cellar Control Gates—both Single and Double Types—for 
those desiring this type of equipment. Ram Blocks and Ram 
Rubbers are interchangeable, size for size, with those in 
Shaffer Hydraulic Gates, assuring further savings where both 
types of gates are used. 

See your nearest Shaffer representative for complete details— 
or write direct! 


Send for your free copy of the latest Shaffer Catalog! 


Shaffer products are described in your Composite Catalog! 





EXPLORATION ACTIVITIES 


PANAMA sure increased from 7530 to 7600 ps MISSISSIPPI 

*® Cataract Mining Corporation an- with shutin bottom-hole pressure of * Rimrock 

nounced a further step in the develop 9500 psi; hydrostatic pressure was pleted a new oil discovery well 

has McKittrick sand to open a new field 
gas leases which it owns and controls in contract on the deep producer that had Wilkinson County e well, the G. |] 
the Republic of Panama. In line with been drilled to 17,484 ft, then plugged Crook No. | located on Sec. 33 
this, the United Fruit Company an back to 16,640 ft. Gulf and Ohio O iN a re block. Rimrock 


. rti , he » re »F 1 ; 
nounced that it had acquired the rights are supporting the test. There were vas thr lirect offset locations 





ment of the 5.000.000 acres of oil and 11.405 psi Biersen & Cochran 


’ 


rel , ‘ 4 
to explore for petroleum over an area commercial gas shows in the Viola the d ry well and Pan Americ 
of 1,000,000 acres in the Province of lime at 13,850-965 ft and commerc Petroleum poration has one. Pe 
Chiriqui in the Republic of Panama gas-condensate shows in the Second rat 2 l¢ 
The concession referred to is one and Third Bromide sands ular s flowing f 36 deg oil 
granted to Cataract ning Corpora Knox deep pays ona ». choke with 440 ps 
tion, W hich was de: Itto Time Petroleo nr ure ) with 350 psi 
: *% Ambassador O rporation ha 
S. A.. a subsidiary of Time Petroleum osm d : sa nt , re 
. a eV discovery apparent 
Company, of Wichita, Kansas, which , 
: : wildcat in Tillman County 
n turn conducted the negotiations with . 
Oaks, northwest of the North Trimu 
United Fruit Company. In addition to varan yroohy-+Fgn eal « MONTANA 
es Te pool, flowed 180 bbl of oil per day o1 
the 1,000,000 act alt to United . . *% A farmout on 86,000 
Fruit Company itaract owns and op Blaine Coun as been taken by 


erates Ol and ga NCeSSIONS IN CXCess r pora n. Billines. w 


choke from perforations 


4.000.000 act r arious provinces a agreeme! tr 0 exp 


t 


Panama, including an additional , he farmout rom Tidewater 


oral 


O00.000° act n the Province of - ; : ‘ Ipan rst ation is the 
Chiriqui ses ~ oe :, xan Ranch. in the Cherry 
‘ i Ir wells, Porte 
% Indica ta gas d wa get halt-intere n the acreage 


por 


SAHARA DESERT 


% Interest in oil exploration in the 


re ted 


dock No 


wg cecal cia } ie : - 
Sahara is mounting, with Cities Serv North Guymon Block in Texas County TEXAS 


ce Company the first American com- 9 2S-enin drillctemn test in the Mos * Woodle\ 
pany to take formal steps to enter the Mo 


sandstone between 6060 and The 
area. Cities Service has signed an ex 


8.080.000 cu ft of gas was pleted the 
eration agreement . th wwe French sarey of conBeneste ta des No 

oil companies and the group ts apply | flowing pressures were vev of Madisor 
ing for exploration permits. A com at 1700 psi, with shut-in the well flowed 
pany to operate ! a concession hole pressure ged at 175 , 
ee ee eee in 20 minutes. Nearest Morrow 

ee ; te : spree sandstone production 
running hig 1use recent im 


portant discoveries made bv two Roval 
Dutch Shell groups and three French 


> 
companies. Since 2. the five have 


rick field, 18 miles to the southeast 

the Murdock discovery. The new dis 
covery Is approximately 10 miles north 
east of Guymon, and i 


NE SW Sec. 10-4N-15I 


tted int 
iS spotted in the 


drilled more than 50 holes. American 
companies mentioned interested in the 
“a are Sincilai lexas-Gulf Produc 


ng, and Standard of California CALIFORNIA 
* Shell O inv commenced 
OKLAHOMA operation recent for the drilling of 
} Shell-Richfield >» No t 
*% British Ame in Oj; Producing vell-R W d-GP N i 
test to be located on the 
> ' ‘ s _ Pp le 
for production in the state at its No % Santa Paula 
. . - ! tr scter!l fror " . . — 
| Krieger in Stephens County. Well. it westerly trom Fatt nu *% She 
; ; 1 OOO ft north 7 n ree _ . 
in the Knox deep district, is making . nt = ee M covery 
dry gas from the Oil Creek sand. This wc ancnard property Oldham 


zone was pertorated at 16,440-448 ft 


Company has set new depth record 


* a mportant step-« 

and recovered 3650 ft of mud; an ad Ee 
a completed by | 

ditional zone was perforated at 16,526 

oa . . pany of California one 
546 ft and both intervals were tested . 
together. On this test, the No. 1 Stenderup production in the A! [22-32 tt r hew poo 
. a _ oF : } i] hin . . firct 
Krieger flowed an estimated 600.000 area. Kern Countv.The we Houch " of Shell's first 
$2.97 , —- 7 Reasrimae 1279 . ich mM no 410 
cu ft of gas through a 44-in. choke, -/, Was gaged initially owing | area, which is making 4 


then made 4,100,000 cu ft per day bbl per dav of 34.3 deg oil from the from the Missourian 


ee ve et == 


on 3, 16-in. choke; there was no con Santa Margarita formation at a depth tential 
densate in the separator. Flow pres- of 8260 ft 
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Pioneers of successful magnetic 
fishing tools and methods 


for satisfaction use 


MAGNETIC FISHING TOOLS 
DRILL PIPE JUNK SHOT 


ADJUSTABLE CORE BARREL 
MAGNET 


Available in popular sizes from most 
major fishing tool companies. Be sure 
to see that it's K&G... 
company licensed to manufacture 
under U. S. Patent No. 2,668,077. 


Call, write or wire for quotations 


the only 


on use in your area. 


OIL TOOL and SERVICE 


COMPANY, Inc. 


2703 Sackett . 
JA 2-5436 


7345 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERV —E CARD 





Houston 6, Texas 


Exploration 





ARKANSAS 

* Gulf Oil Corporation’s unexpected 
and expensive gas discovery in John- 
son County, in the northwestern part 
of the state, has accelerated activity 
in leasing and several operators are 
studying new drilling programs. The 
firm’s No. 1 Tackett, which in flowing 
an estimated 3,100,000 cu ft of gas 


per dey from the Atoka at 3350 ft, 
caught fire on being shutin and de- 
stroyed the drilling rig and injured 
crewmen. The well was being drilled 
by Fleet Drilling Company of Ada, 
Oklahoma, with a depth objective of 
about 6500 ft in the Hale formation. 
The shallow gas pay, totally unexpect- 
ed and new for the area has sparked 
hopes for a big new Atoka gas play 


SARDINIA 

*% Wintershall AG., Kassel, together 
with the government of the semi- 
autonomous Italian island of Sardinia, 
have founded a company which is to 
search for oil and natural gas deposits 
in the western part of Sardinia. Explor- 
ation rights for an area of 3500 sq 
miles covering the western half of the 
island were granted to the Societa per 
Azioni Idrocarburi Sardegna (SAIS), 
in which Wintershall has a majority 
interest. As surface-geological condi- 
tions in western Sardinia are not yet 
sufficiently known, SAIS will start with 


geological mapping, which will be fol- 
lowed by geophysical investigations 
probably late in 1958 or early in 1959 
Wiag has decided to take part in the 
exploration for oil on Sardinia, as this 
island of the Mediterranean is not sub- 
ject to the regulations of the new Italian 
Petroleum Act, which is disadvantage- 
ous to foreign Companies 


WYOMING 

*% Mountain Fuel Supply Company, 
et al, has a new gas-condensate pool 
find in Sublette County. The wildcat 
find is the No. 1 Dry Piney in the 
Green River Basin. Tests indicated 85 
bbl per day of condensate and 7,400,- 
000 cu ft of gas daily from the Fron 
tier zone at 6948-76 ft. Well was bot- 
tomed at 7575 ft 

PANAMA 

*% Champlin Oil & Refining Company 
has exercised an option to acquire a 
concession from the Republic involy 
ing about 870,000 acres. Champlin 
who holds a 50 percent interest in the 
concession, shares with Kerr-McGee 
Oil Company and Southland Royalty 
Company, who each hold 25 percent 
interest. Seismic and surface work has 
been completed and two wells have 
been scheduled for drilling early next 
year 





JENSEN JACKS 
TOP PERFORMERS 


... all 14 of 'em 


Here you see an actual 
photograph of 2 of the 
14 different JENSEN 
JACK 
you can depend on 
TOP PERFORMANCE 


from any size your 


sizes. and 


well needs 
JENSEN 
have 


JACKS 
continued to 
break records for eco 
nomy and efficiency 
for more than 37 
years. The many one 
man service features 


have made JENSEN JACKS top choice of production men all over the world 
Get the facts — prove to your own satisfaction that a JENSEN JACK will per 
form better over your well than any other jack you can buy. 
STOCKED BY YOUR LOCAL SUPPLY STORE 
Made by 


ENSEN BROS. 
O. Box 477-8 


J 
P. 


MFG. CO. INC. 
Coffeyville, Kansas, U.S.A 


Export Office: 60 East 42nd St., New York City 
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The Toughest Test a Mud Engineer Can Take 


Baroid will never relax training by Baroid does not 
its personnel standards 


Y our drilling success can depend on the 

the field engineer \ ans your mud program and Sure, its hard to find ¢ 
makes on-the-well mud checks and recommendations reason for lowering standa 
Baroid’s outstanding reputation has been built by the farther, screening more 
skill of its field men. Thev are sifted from hundreds man qualifies to we 


of applicants, trained in Baroid’s own school, and ure he has passed 


} he > . 14 —e 
then field-tested under the sharp eves of old timers 


When you buy Baroid — You buy the Best! 


BAROID DIVISION e NATIONAL LEAD CO. 
Main Office: P. O. Box 1675, Houston 1, Texas 





When you buy Baroid... 
... you buy the Best! 


in quality 


BAROID*, the mud weighting 
material that started an industry and 
set a standard, is still unequaled. 


in production 


The mud industry's greatest 

network of mines and mills pours out 
an unmatched flow of BAROID. 
Nearby mills give short-range 
delivery to domestic and foreign 
drilling wells, plus ample stocks 
everywhere. 


For the 


Best in 
Mud Weight 


BAROID 


in reserves 


New stockpiles of BAROID rise 
daily, as more reserves are located 
and developed. When you specify 
BAROID, you can be sure you will 


always get delivery at once. 


*Registered trademark, Boroid Division 
National Lead Company 


BAROID DIVISION ¢ NATIONAL LEAD CO. 
P. O. Box 1675, Houston 1, Texas 
Please send me your latest literature on BAROID. 
NAME I va 
COMPANY y 


ADDRESS BAROID DIVISION e NATIONAL LEAD CO. 
CITY NE Main Office: P. O. Box 1675, Houston 1, Texas 




















Seismic Crew 
Fits Out For 
Turkey 

A village was assembled and shipped 


to outht for a 
leaving the 


seismo- 
Port of 


trom Houston 

graph 

Houston 
The huge array of vehicles and boxes 


crew 


is the property of Geophysical Associ- 
Inc. The Houston 
firm petroleum possi- 
bilities in remote areas of Turkey for 
Mobil Exploration Mediterannean 

The 14 trucks, jeeps, trailers, crates 
and boxes left the Port early this week 
Unloading will be in the Turkish port 
of Iskenderun 

Everything needed for seismic opera- 


ates International 


will search for 


tions and everything to house and feed 
40 or 50 people is included in the 
shipment 

Ihe larger items are 
drilling trucks, 3 waters trucks, 1 
cordin? truck, | shooting truck, | party 
chief truck, | reel 
truck, 3 supervisors 


jeep station wagon, water conditioning 


air-watel 


re- 


surveyor's truck, 1 
Cargo Carriers, a 


trailer unit, garace trailer (miniature 
workshop), portable garage building, 
steel storage buildings, Kitchen 


trailer, 2 air-conditioned bunk trailers, 
1 air-conditioned trailer office, utility 
trailer (for baths, laundry facilities, 
etc.), trailer with 2 electricity 
ting plants, portable mess hall, and 


M genera 
canvas equipment to feed and house 
30 Turkish workers 

Ten Americans will fly to 
later to supervise the seismic opera- 
tions. Four of these will take their 
families, the families to live in Beirut. 


Turkey 
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aa NIZE with BARTON 


Be 


model 
202 
RECORDER 


IN PROCESS INSTRUMENTATION 


BARTON BELLOWS TYPE RECORDERS are the answer to indus- 
try’s metering needs where dependability and precise measurement are 
essential. Modern in design, BARTON RECORDERS offer the advan- 
tages of rugged construction, simple operation, easy installation and 
low maintenance, combined with fast response and high sustained 
accuracy. BARTON RECORDERS are available with differential pres- 
sure ranges from 0-20”°W.C. to 0-50 PSI with safe working pressures 
to 6,000 PSIG. Static pressure elements are available in ranges from 
0-30" M.V. to 0-10,000 PSIG. All units are hydraulically tested and 
overranged to 1.5 times the safe working pressure, regardless of the 


differential range. 


EXPLOSION 
PROOF DIFF 
switch > 
@ 

& 

& 

¢ 


For further information, contact Barton Sales Representatives 


im most principal cities 202 


Aman 7 .7teman 
BAR ON corroration 





$580 MONTEREY PASS ROAD, 
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MONTEREY PARK, 


B-159 
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CALIFORNIA 








* Strain Drilling Company of Denver, 
Colorado, has purchased an additional 
rig for its contract drilling activity in 
the Denver-Julesburg Basin area. The 
new rig is capable of 8000 ft drilling 
and is the second for the company in 
that region 


* Tri-State Chapter of the AAODC 
has elected Henry Gwaltney, Evans 
ville, Indiana, as its new chairman 
Stuart H. Noah is the incoming vice 
chairman, Gwaltney heads the drilling 
company bearing his name, and Noah 
is manager of the Noah Petroleum 
Company of Albion, Illinois. The 
chapter is supporting Don Slape for 
AAODC national vice president at the 
national convention in Tulsa _ this 
month. 


* Helmerich and Payne, Inc., Tulsa, 
Oklahoma, has announced the pur- 
chase of a deep drilling rig in Okla- 
homa from Superior Oil Company. It 
is to be added to the firm’s fast-grow- 
ing rig fleet in Venezuela. Cecil Camp- 
bell, one of H&P’s top toolpushers, will 
accompany the rig to South America. 
Purchase price has not been disclosed 
Rig has already been moved from 
Chickasha to Houston, Texas, for ship- 
ment. 


* O'Neal Drilling Company, formerly 
of Fort Worth, Texas, has moved its 
headquarters to Midland. John 17 
O’Neal Jr., vice president and general 
manager, and L. D. Thomason, office 
manager, are making the move to Mid- 
land. J. T. O’Neal Sr., founder and 
president, will continue to reside in 
Fort Worth. The firm operates five ro 
taries in the Permian Basin. Tom Wil- 
liams, drilling superintendent has main- 
tained offices in Midland since 1925 


* An elderly cable tool driller in Ter- 
rell County, Texas, is eligible for sev 
eral peculiar drilling records. Robert 
E. Freeman, 75, has been drilling in- 
termittently at the No. | Barksdale, 
six miles north of Dryden, since Au- 
gust 2, 1945. This sets a record of 12 
years on one hole. It is also believed 
that this is the deepest cable tool wild- 
cat ever drilled west of the Mississippi. 


B-160 


Although the well is now temporarily 
abandoned at a depth of 8710 ft, there 
are prospects that the well will again 
be re-entered because of a new pay 
find that may justify carrying the well 
to 9000 ft 
with a rig rated for 3500 ft drilling 

another record, of a sort, for Freeman 


The well was also drilled 


* Drilling cost increases have 
prompted several meetings of Kansas 
rotary contractors. Recent hikes in bit 
costs, steel cost, and trucking rates have 
added from 10 to 15 cents per {t to the 
cost of Kansas drilling. The meetings 
have been at Wichita and Great Bend 
and have been for the Murpose Of an- 
alyzing these increases. Some contrac 
tors have been absorbing all the in 


creased costs, a spokesman states 


* Anthony F. Keating, president of 
the Keating Drilling Company, Tulsa, 
will be chairman of the important 
housing bureau for the 1959 Interna 
tional Petroleum Exposition. The bu- 
reau will be in charge of all reservations 
for housing made for the May 14-23 
show and will co-operate with the Tulsa 
Hotel Men’s Association. Keating will 
appoint his committee shortly 


* Details of the offshore drilling struc- 
ture to be constructed next year on the 
State’s submerged lands near Summet 
land have been disclosed by Standard 
Oil Company of California, Western 
Operations, Inc., operator and co 
holder of the lease \ project which 
will approximate $2,000,000 in cost 
the platform is designed to drill two 
wells simultaneously and will be cap 
able of drilling a total of 25 wells 
Standard said. The structure will have 
a deck 110-ft square, standing approxi 
mately 50 tt above the surface of the 
ocean on four supporting pillars. A 
140-ft derrick will top the platform 
during the period of drilling operations 
Afterward, the derrick and auxiliary 
equipment will be 
only the platform on the site. Loca 
tion of the structure will be about 

miles offshore and south of the town 
of Summerland, approximately 


removed, leaving 


Oppo 


site Loon Point, the company said 


* A new tool for financial manage- 
ment of the drilling business is now 
available. This newest aid to the petro 
leum world is the AAODC Account 
ing Manual for the Oilwell Drilling In 
dustry. The book has been in prepara 
tion for more than a year, and ts re 
ported to be a post gradu ite course in 
accounting as applied to drilling. One 
of the most important additions to the 
new manual is a section devoted to the 
unit cost method of accounting. Unde 
this method well charges are accumu 
lated to arrive at a cost factor for each 
phase of rig operation. The unit cost 
factor is then applied on a uniform 
basis to each well account. This system 
is said to yield a more realistic appral 


sal of actual operating costs 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to the American Association of O 
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UNAFLO™ with selected additives controls 
Slurry weights in both shallow and deep wells 


CEMENTING DATA 


JOB: Tidewater Oil's Lease Homer Thibodeaux #1, Church Point 
Field, Acadia Parish, La. Drilled by: Falcon Seaboard Drilling Co 


1. 20" conductor pipe cemented at 540’ with 372 sacks of portland 
cement, 372 cu. ft. Strata-Crete No. 6, and 4% gel added to the cement 


13 casing cemented at 4,990’ with 1,925 sacks UNAFLO, 1,925 cu. ft 
Strata-Crete No. 6, and 4% gel added to the cement. Slurry weight 
13.4 lbs. per gal. Mud weight 10 Ibs. per gal 


#s” casing cemented at 12,917’ with 1,610 sacks UNAFLO, 322 cu. ft 
Strata-Crete No. 6, and 2° gel added to the cement. Slurry weight 


15 ibs. per gal. Mud weight 15 lbs. per gal. (same as slurry weight 





i8= RB4-P110 casing cemented at 14,488" with 665 sacks UNAFLO 
332 sacks Halliburton Hidense ( Barite weight material), 188 Ibs. HR7 
retarder. Slurry weight 17.9 lbs. per gal. Mud weight in the well 
18.1 lbs. per gal. Bottom-hole static temperature 280°F, formation 


pressure 12.395 psi 


Lightweight slurry cements used in Jobs 1 and 2 placed with full 
returns, giving calculated fillup for volume of slurry used 


® On deep jobs like this oilmen have learned that 
UNAFLO retarded oil-well cement can be 
pumped into place without a hitch. 


@ Slurries pump easily, stay fluid and pumpable 
under severe conditions of temperature and 





pressure 
@ UNAFLO’s retarded set gives vital extra time in 
emergencies, yet slurries form a strong, water- 
tight, sulphate-resistant seal 
For typical data tables, write: Universal Atlas, 
100 Park Avenue, New York 17, N. Y 


* “UNAFLO”™ 


UNIVERSAL ATLAS CEMENT COMPANY —- member of the industrial family thatservesthenation—-UNITED STATES STEEL 


OFFICES: |{// v + Birmingham + Boston « Chicage - Dayton - Nensas City Uilwaukee Virenen fx \ York . Philadel ph P burgh Mod HN 
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Drilling 


* Shell’s Rig 10 has been laid to rest 
for dismantling in shipyards at Harvey, 
Louisiana. Rig 10, an LST hulled ma- 
rine barge, has ended an eight-year ca- 
reer drilling company wells in the shal- 
low waters along the Louisiana Coast. 
The old rig outlived its usefulness as 
the search for oil extended into deeper 
Gulf waters; she was limited to waters 
about 15 ft deep. Equipment from the 
rig is to be moved to a new platform 
soon to be built at East Cameron, 
Block 82. Rig 10 spudded its first well 
on October 16, 1949, at Main Pass, and 
shortly thereafter drilled the discov- 
ery well in the Block 24 field. During 
its life, it has drilled 72 wells for a total 
depth of 706,549 ft. Last-year Rig 10 
drilled 19 wells for a total depth of 
174,301 ft. 


* Drilling in Lake Erie, on lands be- 
longing to the state of Pennsylvania, 
may be expected to get underway soon. 
Iwo underwater lease blocks totaling 
almost 36,000 acres were sold on auc- 
tion September 24. The 1957 general 
assembly approved an act permitting 
offshore development. State officials 
have indicated that drilling will not be 
permitted within one-half mile from 
shore, and extreme caution must be 
used within three miles because of fish 
breeding areas. Leases have already 
been sold in the lake on lands belong- 
ing to Canada. 


* AAODC will join with Tulane Uni- 
versity School of Law as co-sponsors 
of the second symposium on “Legal 
Problems in the Tidelands.” The pro- 
gram will be held Friday and Satur- 
day, Octeber 18-19 in Dixon Hall 
Auditorium on the Tulane campus in 
New Orleans. Lecture topics to be cov- 
ered include Coast Guard regulations, 
insurance, drilling contracts, taxation, 
labor problems, personal injury, charter 
of vessels, and ship construction and 
financing. 

Registration is open to all persons 
interested in tidelands law, with at- 
tendance expected from law firms, 
drilling contractors, supply companies 
and oil operators. A nominal fee of $5 
is charged. Advance registrations are 
being accepted by the Program of 
Professional Study, Tulane University, 
School of Law, New Orleans 18, 
Louisiana. 


% Douglas Oil Company of California 
currently is embarked on an aggressive 
development drilling program in Santa 
Maria, East Anaheim and West Wil- 
mington, California. Through its re- 
cent acquisition of Apex Petroleum 
Corporation, Ltd., Douglas Oil now 
has a joint interest in 66 wells com- 
pleted in the West Wilmington field 
since development originally was 
started in April 1956. Douglas Oil’s op- 
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Canadian drilling is for the bears, as anyone can plainly see in the photo above. The bear 
isn't the wild variety sometimes encountered by drilling crews in the North Country other 
wise the "regular" driller wouldn't be at ease. The bear came too close to the rig and you can 
see what happened. Photo by Dave Willis, Magcobar. 


erating interest varies here, but in gen- 
eral, is a one-third partnership with 
Morton & Dolley and F. E. Fairfield, 
each owning one-third. In addition to 
the 66 wells, which are producing 2200 
bbl per day, one well currently is drill- 
ing and two more locations have been 
staked. Site clearances and permits are 
progressing on a number of additional 
locations and approximately 25 new 
drill sites are left for the partnership 
to drill. 


* Falcon Seaboard Drilling Company 
has negotiated for the purchase of a 
shallow water barge rig which will go 
into operation early next year. The 
barge rig is designed for semi-pro- 
tected water operations along the 
Texas and Louisiana coast, announces 
Tr. N. Law, company president. Vene- 
zuelan subsidiary D&D Drilling and 
Construction Company, has negotiated 
for the purchase of two heavy duty 
steam rigs. It is anticipated that the 
rigs will begin operations in eastern 
Venezuela by the end of the year. Boli- 
vian Gulf Oil Company, in which 
D&D owns an interest, now has a heavy 
duty power rig in that country and is 
expected to begin drilling the first well 
within 45 days. 


* Drilling in 600 ft water is now pos- 
sible, says R. L. LeTourneau, in a 
paper delivered before petroleum engi- 
neers in Tulsa September 24. Occasion 
was the annual meeting of the Ameri 
can Society of Mechanical Engineers, 
Petroleum Mechanical Engineering 
Conference. 

LeTourneau’s paper reportedly out 
lined: Basic and technical requirements 
for platforms capable of drilling in 
waters 100 to 600 ft deep; how multiple 
wells can be accomplished from a 
single mobile platform; conversion of 
mobile platforms to fixed platforms for 
development operations; probable costs 
for units designed for super-depth 
waters, factors of equipment obsoles 
cence, and other platform elements 
pertinent to opening new offshore areas 


* Texam Oil Corporation, San An- 
tonio, Texas, has sold its 50 percent in 
terest in Adkins Drilling Company fot 
$40,000 cash to John J. Adkins, 
founder and managing partner of the 
drilling company. When it acquired in- 
terest in Adkins Drilling in 1942, 
Texam Oil installed a rig with drilling 
capacity of 10,000 ft. Texam has 
earned around $63,000 from the Ad- 
kins operations over the past 10 years 
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ONLY on WILSON SUPER RIGS?! 
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NEW FRONT EQUALIZER 
BEAM TYPE BRAKE... 
Absolutely no other line of rigs in the world have this 


feature. Wilson always years ahead with the most 


modern and sensational rigs in the world again sets the 


pace with the ALL NEW FRONT EQUALIZER BEAM 
TYPE BRAKE. Important you bet! To the driller it 
means spectacularly SMOOTHER, more PIN-POINT 
PERFECT braking throughout drilling operations. So far 
ahead of all others, the EV7T/RELY NEW Wilson Braking 


BE MODERN —BUY WILSON 


System has become one of the most appreciated features 


of Wilson SUPER Rigs because they are SAFE and WILSON 
WILL NOT KICK 
So check your rig. To be strictly MODERN and SAFE 1t has 


be a Wilson THE NEWEST OF NEW! Write for our 
New Catalog No. 257. 


MANUFACTURING CO., INC. 
WICHITA FALLS, TEXAS, U. S. A. 


The Home of RED IRON 





RUNNING TOUR with MEN in the INDUSTRY 





> Rex Shaver has been appointed assist- 
ant to the president of Rimrock Tide- 
lands, Inc. He was with Big Chief Drill- 
ing Company as a contract representa- 
tive. When an affiliated company, Big 
Chief Western Drilling Company, changed 
its name to H. L. Rowley, Inc., Shaver 
was elected vice president, directing the 
company’s production and drilling opera- 
tions. He advanced to executive vice pres- 
ident in 1955 and to president in Febru- 
ary 1956. 


Rex Shaver W. L. Taylor 

> Warren L. Taylor has been named to 
the newly created position of chief geolo- 
gist for El Paso Natural Gas Company 
Taylor served until recently as division 
superintendent for the company at Salt 
Lake City, Utah. Also announced were 
other changes in the department, includ- 
ing formation of a new division office at 
Amarillo, Texas, and appointment of new 
superintendents at three of the company’s 
five geological divisions. A. E. Miller Jr., 
a geologist for the firm at Salt Lake City 
was transferred to Amarillo as division 
superintendent. J. G. Wilkins was named 
superintendent of the Salt Lake division, 
replacing Taylor; Roy L. Prichard was 
named superintendent at Farmington, 
New Mexico, replacing William L. Speer, 
and Larry C. Zink was named superin- 
tendent of the Midland, Texas, division, 
replacing Roy Allen. 


> Retirement of James E. Buckley and 
the naming of Wesley F. Weed to succeed 
him as manager of the land department 
for Sun Oil Company's southwest produc- 
tion division has been announced. A. J. 
Viets, regional landman, succeeds Weed 
as assistant manager of the land depart- 
ment, and will continue to serve as a re- 
gional landman. 8S. N. Jackson, formerly 
crude oil solicitor, moves up to regional 
landman. 


> Robert L. Elston, division exploration 
superintendent with the Tulsa division of 
Sinclair Oil & Gas Company, has been 
named assistant manager of the Midland 
division. Elston succeeds Loren L, Ware, 
who has been named to general superin 
tendent of exploration for Sinclair and 
transferred to company headquarters in 
Tulsa. 


> Creation by Tennessee Gas Transmis- 
sion Company of a new district office at 
Durango, Colorado, for the administra- 
tion of oil and gas exploration activities 
in that area has been announced. Man- 
ager of the new Durango exploration dis- 
trict is John Simons, formerly district 
geologist in the company’s Salt Lake City 
office. Others assigned to the Durango 
office are J. D. Moon, as district landman, 
and C, S. Alsire, as geologist. A. N. Me- 
Dowell, formerly Gulf Coast exploration 
division manager in Houston, is being 
transferred to Calgary, Alberta, as man- 
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ager of the Canadian exploration div: 
sion. He will be succeeded as head of the 
Gulf Coast division by J. P. Roach, for- 
merly staff geologist at the company’s 
headquarters in Houston. In other Hous- 
ton changes, J. Spencer Collins has been 
promoted from staff geologist to staff 
manager; L. B. Vaden and George Burg- 
her, formerly staff landmen, have been 
named land activities supervisors, and 
J. M. Browning, formerly district explo 
ration manager in Calgary, has been 
named staff geologist. Other appointments 
announced were: Robert N. Grace, as 
district geologist at Salt Lake City; Jack 
Morris, as district exploration manager at 
Denver; Ray Marvin, as district geolocist 
at Denver; Tom Perryman, as district 
landman at Midland, Texas; and, Delwyn 
Hunt, Ben Urbish and Don Wright, as 
exploration clerks in company division 
offices at Midland, Denver and Oklahoma 
City, respectively 


> J. L. Sleeper Jr. has been appointed 
staff geologist of The Texas Company's 
producing department — domestic with 
headquarters in New York. He has been 
assistant division geologist, West Texas 
division, at Fort Worth, Texas, since Sep 
tember 1956 


> Promotion of Joseph W. Lea to re 
gional geologist and the shifting of an- 
other regional geologist, Dr. Edward W. 
Hard, of Sun Oil Company's southwest 
production division have been announced 
Lea was a senior eeologist in the division 
headquarters at Dallas for the past two 
years. Hard was regional geologist for 
this eastern region since 1949 


> D. S. Godshalk, Ponca City, Oklahoma 
has been promoted to assistant manager 
of Continental Oil Company's geophvsi 
cal section, with headquarters in Hous 
ton. He formerly was superintendent of 
operations for Conoco’s geophysical 
section 


> D. Carlton Jones has been appointed 
assistant manager of production for Hud- 
son’s Bav Oil and Gas Company, Ltd. He 
joined H.B.O.G. in October 1954 when 
he was named superintendent of natural 
gas utilization, a position he held until 
his new appointment 


> Warren L. Davis, Houston, has been 
promoted to the newly created position of 
division geophvsicist for Continental Oil 
Companv’s CATC marine region, with 
headquarters at New Orleans. Louisiana 
He formerly was a member of the CATC 


geophysical staff at Houston 


> John W. Gregg has been appointed gen 
eral manager and vice president of New 
Superior Oils of Canada Ltd. Prior to 
his new appointment, in addition to his 
duties in teaching petroleum engineering 
courses at the University of Alberta, 
Gregg did consulting work for major and 
independent oil companies 


> Joseph Walla Jr. has joined Northern 
Natural Gas Producing Company as dis- 
trict geologist at Calgary, Alberta, Can- 
ada. The company is a subsidiarv of 
Northern Natural Gas Company. Prior 
to joining Northern Natural he was asso- 
ciated with Creole Petroleum Corpora- 
tion for approximately 10 years in Vene- 
zuela, South America. 


> J. W. Moore, formerly senior exploita 
tion engineer in head office production, 
Shell Oil Company in New York, has 
been named manager of the Houston 
division production department. He suc 
ceeds G. D. Robertson, who has retired 
R. J. Debson, area production superin 
tendent, has been serving as acting division 
production manager until a permanent 
replacement was selected 


> Division and branch managers of Phil 
lips Petroleum Company's research and 
development department gathered at the 
Phillips Research Center, Bartlesville, Ok- 
lahoma, to observe the flag-raising cere 
mony marking the completion of 10 years 
and seven million man-hours of work 
without a disabling injury by the Bartles 
ville employees of the research division 
Officiating at the ceremony were R. W. 
Thomas, vice president, research and de 
velopment; P. M. Arnold, department 
manager; J. A. Reid, director of research 
Darrell Phillips, manager of the emplovee 
relations department, representing the 
company’s safety division; Warren Felton, 
assistant to the executive vice president; 
and J. N. Romine, safety director for the 
research and development department 


> Keith L. Diehl has been elected vice 
president of Drilling and Exploration 
Company of Delaware, Inc., with head 
quarters in Dallas, Texas. Diehl was for 
merly manager of drilling and produc 
tion for Edwin W. Pauley, San Antonio 
Texas 


> Charles A. Miller has been promoted 
from assistant superintendent to district 
superintendent of Magnolia Petroleum 
Company's Kermit producing district. He 
replaces the late E. G. Blundell 


> B. J. Lancaster has been named resident 
engineer for Atlantic Refining Company’s 
engineering and construction department 
in Dallas. He will have charge of E&C’s 
Southwest and Venezuelan sections. In 
his new position, Lancaster succeeds the 
late Darcy W. Henwood. Before his ap 
pointment as resident engineer he was 
field group supervisor for E&C’s South 
west section 


B. J. Lancaster A. J. Wessely 

> H. J. Gruy and Associates, Petroleum 
Consultants of Dallas, Texas, announce 
the addition to their staff of Arthur J. 
Wessely. For the past two years he has 
been senior geologist in the engineering 
and consulting department of Core Lab 
oratories, Inc 


> Jack M. Saunders, Houston, has been 
promoted to division geologist for Con 
tinental Oil Company's Corpus Christi 
Texas, division. Formerly assistant to 
Conoco’s southern region geologist, he 
succeeds Lloyd Ryman, who has trans 
ferred to Caracas, Venezuela, as a mem 
ber of the staff of Continental Oil Com 
pany of Venezuela, a Conoco subsidiary 
It was announced at the same time that 
R. W. Blair, Houston, will succeed Saun 
ders as assistant to the southern region 
geologist. 
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For BIG Pumping Jobs, 





This Parkersburg giant among pumpers has o 14° stroke, peak 
torque rating of 912,000" Ibs. and ao beam load rating of 
27,000 ibs. It is operating in a New Mexico field 


For dependable performance on deep pumping jobs, mechanical effort. Because they are engineered for long 
you can’t beat a long-stroke Parkersburg pumping unit. life and backed with Parkersburg’s incomparable field 
The slower, rhythmic action reduces rod wear and service, you'll find Parkersburg long-stroke pump- 
fatigue, yet the longer stroke lifts more oil with less ing units on the toughest jobs in oil fields everywhere. 


PARKERSBURG PABKERSE RGN 


RIG AND REEL COMPANY 
DIVISION OF PARKERSBURG — ATNA CORPORATION 
PUMPING UNIT DIVISION OFFICES: RIG an REE! 
710 Mid-Continent Building « Tulsa, Oklahoma 





PARKERSBURG WEST VIRG naa! 
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Running Tour 





> Glen Lewis has been named insurance 
and safety director of the Falcon Sea- 
board Drilling Company, Tulsa, and T. N. 
Law Jr., has been named public relations 
director and assistant manager of the ex 
ploration department 


> F. A. Bush and Carl G. Drescher have 
been elected vice presidents of Sinclair 
Oil Corporation. The two new officers will 
be executive assistants to the executive 
vice president for operations, E. L. Stein- 
inger. Bush will be concerned with produc 
tion and research operations and Drescher 
with foreign operations, exclusive of Vene 
zuela, and with the purchase and sale of 
foreign crude oil. 

Bush ts a vice president and director of 
Sinclair Oil & Gas Company, producing 
subsidiary of Sinclair Oil Corporation, 
and is a director of Sinclair Research Lab- 
oratories, Inc. Drescher has been assistant 
director of foreign operations, exclusive 
of Venezuela. 


> Amurex Oil Company has announced a 
number of administrative changes to carry 
out organization plans contemplated when 
Amurex acquired the properties of Ponder 
Oils Ltd. 

W. L. Falconer, executive vice presi- 
dent, has been named president to succeed 
C. H. Murphy Jr., and Vernon Van Sant 
Jr., controller, has been elected executive 
vice president. Edward Emrick Jr. and C. 
J. Hoke will retire as vice presidents of the 
company, as will J. A. O’Connor Jr., L. R. 
Beasley and H. Y. Rowe, as secretary, 
treasurer, and assistant secretary, respec- 
tively. J. H. Berry will continue as vice 
president in charge of drilling operations 


> S. T. Algermissen, who received a PhD 
degree in geology and geophysics this 
spring from Washington University at St 
Louis, Missouri, has joined Sinclair Re- 
search Laboratories, Inc., in Tulsa, doing 
geophysical research at the laboratories 


> Earnest E. Campbell has been pro- 
moted to assistant superintendent of Mag- 
nolia Petroleum Company’s natural gas 
department with headquarters in Dallas 
Campbell is presently district superintend- 
ent at Morgan City, Louisiana. He is in 
charge of the natural gas operations in 
the Gulf of Mexico. 


> The Bell Oil and Gas Company an- 
nounced the addition to its staff of Dr. 
August Goldstein Jr. as chief geologist. 
Prior to his joining Bell, Dr. Goldstein 
was associated with Pan American Pe- 
troleum Company. 


SECONDARY RECOVERY 


Since 1922 


( CABLE ENGINEERING ) 


\oe s*) 
‘ / 
Seta pas be 2 


RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimotes, Design, installation 
FIELD SUPERVISION 
Phone 3-2167 


FOR FURTHER INFORMATION ON 





> Robert O. Garrett, 
vice president and 
general manager of 
Texas Gas Explora- 
tion Corporation, 
Houston, has been 
elected to the com- 
pany’s board of di- 
rectors. Election of 
James W. O'Keefe as 
treasurer of the ex- 
ploration corpora- 
tion, and appoint 
ment of W. J. 
Wooten as manager of its land depart 
ment were announced at the same time 


R. O. Garrett 


J. W. O'Keefe W. J. Wooten 


O’Keefe had been comptroller of Texas 
Gas Exploration, and Wooten was re 
cently employed by the company 


> R. J. Graebner has been appointed to 
the post of geophysicist for U.S. and 
Canadian operations of Geophysical Serv- 
ice Inc. He held the position of senior 
research seismologist prior to his new 
appointment 


> Brad Keyes, formerly with the New 
Mexico Oil Conservation Commission, 
has been elected president of Geolectric, 
Inc., Aztec, New Mexico 

> R. H. Tipton has been named acting 
superintendent of the West Texas-New 
Mexico division of Loffland Brothers 
Company. Tipton is replacing J. D. Poe 
who will take an extended vacation before 
resuming his activities with the company 
Tipton has been assistant superintendent 
of the West Texas-New Mexico division 


> Thomas M. Hendrickson has been ap- 
pointed geologist of the Gulf Coast 
division of Rimrock Tidelands, Inc., 
Shreveport. He served as division geolo- 
gist for the Frankfurt Oil Company for 
two years. 


> Arnold G. Radke has been promoted to 
general drilling superintendent and Cal- 
vin Roberts to drilling superintendent, 
Kansas-Oklahoma district, of Garvey 
Drilling Company. 


> Leibrock, Landreth & Campbell, con- 
sulting petroleum engineers have an- 
nounced the new location of their offices 
in Midland National Bank Building. 


> Fred B. Asche Jr. has been named to 
the Dallas administrative staff of Tekoil 
Corporation. He was formerly associated 
with Chubb & Son, marine underwriters 
of New York and New Jersey and with 
Great National Life Insurance Company 
in Dalias 


> Two promotions to foreign affiliates of 
Mobil Oil of Canada, Ltd. have been 
announced. A. E. Barroll, formerly pro 
duction superintendent, has been named 
to a new post as manager of exploitation 
for Mobil Overseas Oil Company in 
Paris, France. D. G. Price, formerly dis- 
trict production superintendent in Regina 
and Weyburn, becomes drilling superin- 
tendent for Mobil Exploration Portugal, 
Inc. 


ADVERTISED PRODUCTS, SEE READER SERV 


THE 


> Jess L. Warren, prominent east side 
(New Mexico) geologist, has been ap 
pointed as secretary-treasurer of Shelton 
Warren Oil Company. His first association 
with Shelton came last year when he 
joined the Shelro Drilling Company at 
Lovington (New Mexico) as general man- 
ager. Earlier this year he and Shelton 
formed a partnership and from. this 
evolved long-range plans that have been 
consolidated with the founding of the 
Shelton-Warren Oil Company 


> Promotions and transfers of key per- 
sonnel in the land and geological divi 
sion of Cities Service Oil Company have 
been announced. Murray G. Wells be 
comes assistant chief geologist of the 
company succeeding E. W. Dissler, who 
has been named resident manager of 
Canada-Cities Service Peteroleum Cor 
poration, with headquarters in Calgary, 
Alberta, Canada. Wells, who has been 
manager of exploration, Mid-Continent 
division, for the company, with head- 
quarters in Bartlesville, is succeeded by 
Barron Housel, who has been assistant 
superintendent of the land department 
Mark Payton, division landman for the 
Mid-Continent division, becomes assist 
ant superintendent of the land depart 
ment. Succeeding Payton as Mid-Conti 
nent division landman is Rex Tarr, who 
has been assistant division landman at 
Midland, Texas 


> Robert P. Evans has been elected vice 
president and a director of Kin-Ark Oil 
Company. He joined Kin-Ark after 11 
years with Lion Oil Company as man 
ager of the firm’s central region in Wich 
ita, Kansas 


> Humble Oi! & Refining Company an 
nounced 13 promotions and transfers in 
its production department 

M. H. Cunningham has been promoted 
from supervising civil engineer to assist 
ant division civil engineer in the eastern 
division office. He replaces Jack S. Toler 
who was transferred to Houston as divi 
sion civil engineer. R. L. Lindauer, senior 
petroleum engineer, petroleum engineet 
ing division, Houston, has been trans 
ferred to the East Texas division office 
as supervising petroleum eneineer, reser 
voir analysis. J. W. Glanville, senior pe 
troleum engineer in the reservoir analvsis 
group of the petroleum engineering divi 
sion has been promoted to supervising 
petroleum eneineer, reservoir analvsis 
Gulf Coast division office. L. E. LeFlore, 
from senior petroleum engineer, eastern 
division office, to supervising petroleum 
engineer, reservoir analysis, eastern divi 
sion office. V. R. Sage, petroleum engi 
neer in the Stratton district, southwest 
Texas division, to senior petroleum engi 
neer. W. H. Alston, senior district clerk 
Stratton district, to assistant district chief 
clerk at the Kelsey district, southwest 
Texas division. Alston replaces W. J. Al- 
len who was transferred to the Greta 
district. W. G. Farmer, assistant district 
chief clerk at Greta, to district chief clerk 
at King Ranch gas plant construction 
district. R. L. Epps, from district chief 
clerk, Castaic Junction, California area, 
to Goose Creek district, Gulf Coast divi 
sion, as assistant district chief clerk. Epps 
was replaced at Castaic Junction by N. H. 
Ratliff, former assistant district chief clerk 
at Goose Creek. V. L. Wimberly, marine 
equipment pusher, petroleum engineering 
division. Houston, to civil envineerine di 
vision, Houston as assistant division chief 
clerk. J. H. Pittman, senior civil engineer 
Gulf Coast division, to the King Ranch 
gas plant construction district, civil en 
gineering division. 
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With Mascobaw ow y«) 


you are 
on your way 
to a better 
cementing 
job 


Magcobay 


Complete 
DRILLING MUD SERVICE 





New fracturing record set 
with torque converter drives 


When a large southwestern oil com- 
pany called in Dowell Incorporated, 
Tulsa, for fracturing a Borden 
County, Texas, oil well, 41 Dowell 
engineers arrived prepared for a 
major job. 

With 29 pieces of equipment, two 
newly built polyethylene film-lined 
pits, 329,000 gallons of water and 
225,000 pounds of sand, the men 
pumped a staggering 3000 gallons a 
minute into the well at 3500 psi. 
The result was that Dowell easily 
broke its own previously established 
world fracturing record. 

To handle this tremendous job, 
Dowell’s equipment had to produce 
15,000 gross hp and 6250 hydraulic 
hp .. . bue Dowell had the equipment 
to produce it. For one thing, each 
fracturing unit was equipped with a 
1500-np engine. For another, each en- 
gine drove through a Twin Disc 


B 168 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV 


16,000 Series Three-Stage Torque 
Converter. Thus regardless of the 
varying loads and pressures, the 
torque converters permitted the en- 
gines to operate in their most efficient 
rpm range and produce rated hp. 
They also provided more efficient op- 
eration because the power units were 
indirectly compounded by the load. 

This, however, is only one of many 
oilfield applications where Twin Disc 
Torque Converters really prove their 
worth. Drawworks, rotary tables, 
mud pumps—whatever your power 
application problem, you'll find Twin 
Disc Torque Converters a simple but 
effective solution to cutting operating 
costs and producing greater profits. 
The smooth, shock-free flow of 
power through the fluid drive in- 
creases machinery life, reduces engine 
wear and minimizes downtime. Full 
engine hp can be maintained regard- 


less of load . . . and torque multiplica- 
tion up to 6:1 (three-stage) is avail- 
able whenever the load demands it. 

Take advantage of the many cost- 
saving features offered by Twin Disc 
Three-Stage or Single-Stage Torque 
Converters. See your local equipment 
dealer or Twin Disc representative or 
write to Twin Disc Clutch Company, 
Racine, Wisconsin; Hydraulic Divi- 
sion, Rockford, Illinois. 
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FIELD REPORT 


FLOOD: Salem Unit 
PUMPS: 10 Aldrich Pumps 


2 Variable Stroke, 2 Triplex, 2 Quintuplex, 4 Septuplex 
FLOODING STARTED: April 1953 
EXPERIENCE TO DATE: 

Pumps operating currently under 800 lb pressure, delivering 


bbl a day Handle mixture of fre 





sn 
‘ield brine. Routine maintenance every 4000 hours 
ports pump operation and Aldrich field ser 





Tulsa 


the toughest pumping problems go to 
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QUIET, EFFICIENT AND UNINTERRUPTED 
Power Transmission 


with LUFKIN (7léin 
GEARS |: 


LUFKIN’S PRECISION IN DESIGN AND 
PRODUCTION AS WELL AS 
THE SELECTION OF FINEST 
MATERIALS AVAILABLE 
ASSURES SMOOTH, QUIET OPERATION, 
HIGHER LOAD CAPACITY, AND 
LONGER LIFE 












De 










‘precision’ means . . . 





® CORRECT PROPORTIONS 


(4 SPEED INCREASERS 
® ACCURATE TOOTH SPACING 
® EXACT HELIX ANGL 
SPEED REDUCERS ” 


® PERFECT TOOTH CONTOUR 





: o 
Ulan te; FINE SURFACE FINISH 


UNITS ® PROPER ALIGNMENT. 


MBER 
* Or 


FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 


Houston @ Natchez @ Corpus Christi @ Lafayette @ Dallas @ Kilgore @ Odessa ® Hobbs ® Farmington N. M 
Midland @ Pampa ®@ Wichita Falls @ Los Angeles @ Bakersfield ©@ Effingham @ Casper @ Denver @ Sidney @ Great Bend 
Oklahoma City ® Seminole @ Tulsa @ New York ® Maracaibo, Venezuela @ Shreveport 


Lufkin equipment in Canada is handled by 
THE LUFKIN MACHINE CO.. LTD.. 9950 65th Avenue. Edmonton, Alberta, Canado , Regina, Saskatchewan, Canada 








A. F. KNAPPENBERGER 


GRAHAM, TEXAS 


WHELAN D 


HP-8000 DUPLEX SLUSH PUMP 
7-V4" x12", 220 HP Nominal Input at 70 RPM 


HP-14000 DUPLEX SLUSH PUMP 
7-¥4"x14", 350 HP Nominal Input at 60 RPM 


Wheland builds a Complete Line 
of Efficient Slush Pumps. 


Write for Detailed Bulletins 


THE WHELAND COMPANY. 
"CHATTANOOGA, TENNESSEE, U.S.A. 


4 


CROWN BLOCKS « TRAVELING BLOCKS ¢ SWIVELS 


WHELAND 
SLUSH PUMPS 


cites their 
low-cost operation! 


Currently in use by K&H are Wheland 
HP-8000 and HP-14000 Pumps: 


“ 


. . in operation for several years 
with practically no cost to us at all.” 


—A. F. Knappenberger, Partner 


On location in North Texas, the Wheland HP 
8000 pump which has performed so well for 
K&H Drilling Co 

At the side, left to right, are Mr. Alton Henley 
Co-owner; Mr. A. B. Drake, Wheland represent 
ative; Mr. A. F. Knappenberger, Co-owner 








WHELAND 


ROTARY DRILLING MACHINERY 


‘DRAW WORKS © SLUSH PUMPS © ROTARIES 


ed Ness . 


DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.— 


. Main-Office: Wichita Falls, Texas * HOUSTON OIL FIELD MATERIAL 


COMPANY, INC.—Main Office: Houston, Texas * JONES AND 
LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION Men Office: 
Drawer 2481, Tulse 2, Oklahome. 

EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 
way, New York 7, New York—Broad Street House, London, E. C. 2, 
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3 More New Rigs 
Get 
General Electric Drive 
for Land, 
Offshore Drilling 


More and more rigs for both land and offshore applica 
tions are being specifically designed for electrified oil well 
drilling with General Electric drive systems. Here are 
just a few of the reasons why: 


e Designed-in control simplicity of G-E drive elimi- 
nates complicated external apparatus, feed back 
systems, and torque limiting devices 


General Electric drive gives you greatly increased 
flexibility. Fewer parts to service mean less main 
tenance time and expense. 


e You can use General Electric drive with virtually 
any popular oil field engine. G-E drive is at least 85Y 
efficient and helps eliminate mechanical drive losses. 


e General Electric drive is available for a wide range of 
applications, including all normal drilling functions 
on land or offshore. 


Like the operators of the three rigs described on your 
right, you, too, can obtain these benefits from a General 
Electric Drive System. 


For more information, call your nearest General Electric 
Apparatus Sales Office or your International General 
Electric Sales Office. (Principal drilling offices in Dallas, 
Houston, New Orleans, Denver, Tulsa, and Los Angeles; 
Bogota, Maracaibo, Caracas, Buenos Aires, and New 
York.) General Electric Company, Locomotive and Car 
Equipment Department, Erie, Pa. 115-23 


Progress ls Our Most Important Prodvet 


GENERAL @@ ELECTRIC 





GREAT WESTERN RIG NO. 44, equipped with a General 
Electric S-343 drilling rig package, is now drilling 
what may become the world’s deepest hole for 
Phillips Petroleum Co. near Ft. Stockton, Texas. 
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PENROD DRILLING COMPANY'S JIM WOODRUFF 
BARGE NO. 51, designed to drill in 70 feet of open 
water. G-E B574 drive system includes five G-E 
generators and seven drilling motors 


CREOLE PETROLEUM BARGE NO. C228 is fitted with 
G-E drive components. Built to serve fixed or mobile 
platform, C228 has G-E B6743 drive system, White 
Superior PTD-ES8 diesels. 





READY TO DRILL WITHIN 1! 
rapid rig-up was made I 
portability of 

Above, 


possible 


draww 
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COMPACT G-E DRILLER'S CONSOLE 
gives operator better control of all 
trically driven functior Indicating 
ammeters, voltmeters are easy t 


elec 


read. 





FAMILIAR AIR THROTTLES mounted on 
General Electric-built pump room oper 
ator’s console 
pump control, 


permit fast, accurate 


> 
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INCREASED FLEXIBILITY 
use of G-E drive. Power 


was gained wit] 
skids v 


LRT-600 TURBODIESEL engin 


erators can be 


, G-E 
j marast 


located practically 


te wl 


G-E 752) GENERATORS MATE PERFECTLY with 


reliable 
reliable, ea 
have long life features 


Cat. D397 engines to produce 
trical power. Generators 
maintain, and 


are 


COMPLICATED CONTROL DEVICES ARE ELIMI- 
NATED aboard Creole’s C228. Six G-E 752 drili 
ing generators and seven G-E 752H motors 
have “‘built-in’’ control, protection features 


ywhere.’ 


elec- 
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POWER CONNECTIONS ARE MADE 


QUICKLY with flexib! 
ing Great Weste1 
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EASIER 


maa ossibie wit 


CONTROL DEVICES ARE 
SERVICE. Mai 
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1as mniy Simpi 


resistors an 


EQUIPMENT SERVICING is 
bl h G-E drive | 


EASY TO 



































Faster Than the Hand 


There's not a single 
machine in the shop at 
the Oil Center Tool 
Company that thinks for 


available, the best crafts- 
men available are paid 
well to do that. 

But, some of the mae ™ 
chines come pretty close to being self-contained 
“brains.” 

And if the future does yield a real robot for 
the machine shop, O-C-T will have it. 

The most modern, the most efficient in tools, 
automatic and otherwise,—that’s another reason 
for the supremacy of O-C-T products. 

Precision, specialized well control equipment 
isn’t turned out by hand .. . it’s turned out with 
machines faster than the hand. 

Oil Center Tool Company got along pretty 
well back in 1927 with one milling machine, a 
drill press, shaper and two engine lathes in an 
18 x 20-foot shop. 

Today, the company’s plant occupies more 
than 55,000 square feet of floor space with all 
facilities covering 1342 acres. That's only tem- 
porary, of course. Expansion is always under way. 

O-C-T machines, like O-C-T products, are 
specialized and versatile. 

The little ones turn out big jobs and the big 
ones sometimes turn out little jobs. 

O-C-T machines take raw, dull-looking hunks 
of iron and steel and convert them into gleaming 
pieces of well control equipment that can handle 
the toughest, the most complicated assignments. 

For example, two recent additions to the 
machine shop cost about $100,000 each. 

Their purpose?—Mass production that still 
imbues the product with an individual personality. 


THEY COST O-C-T nearly $100,000 each, but 


these two new automatics will get emergency jobs 


to oil operators days earlier. 


_ “Hand made” products no longer 

sae denote perfection. Uniformity, huge 
The best engineers | quality and specialization are 

better achieved on the automatics. 


The units can be pre- 
set to do specific chores, 
automatically boring 
castings; boring 
vertically or at angles; 
boring tapered holes, 
holes the same size—all 
with super speed. 

The nerve center of 
these robot giants is a 
complicated case of delicate electronic equipment. 

In the midst of an automatic boring job, these 
machines can be halted, switched over to manual 
control to turn out an emergency job, and then 
placed back on its original work with no time 
lost in resetting controls. 

Ultra modern machine shops is one reason 
why O-C-T continues to set production records. 

But production records mean nothing unless 
the products are precision-made. 

And the O-C-T formula of advanced machines 
plus skilled workers results in the precision 
needed .. . in volume . . . by the oil industry. 

At O-C-T they can not use aged machines to 
be first in the machine age. 


A SUBSIDIARY of FOOD MACHINERY ond CHEMICAL CORPORAT 


OIL CENTER TOOL CO. 


Export Representatives: South America — East West Oiltools, 

Cc. A., Del Lago Hotel, Moraccibo, Venervela. Address Export 

Inquiries for All Other Countries to P. O. Box 3091, Houston, 
Texas. 








WITH THE 


. GUIBERSON 


TYPE B 


TUBING SPIDER 


The Guiberson Type “B” tubing 
spider is a fast-handling, light- 
weight tool that can be handled by 
one man if necessary—and the cost 


, 0 — of the “B” is lightweight, too. N 
Stock sizes 1” to 3”; spiders S . “ 
are available on special order for 
2” x Wand 2%" x 1%” greater economy, either initially o1 


parallel strings in the long run. 


other spider in its class offers 


Despite its exceptionally light 
weight, the Type “B” spider will 
hold the longest string, and release 
instantly without sticking when you 
pick up. All ships fit the same bowl, 
and the “B” will not distort or 
damage tubing. Self-equalizing slips 





with hard, sharp teeth, give full, 
large-area contact, assuring positive 
grip, better load distribution and 
perfect release. 


For positive performance, maxi- 
mum protection, amazing handling 
ease and surprisingly low cost, you 
can count on the sure-grip “B” 
Tubing Spider. 


PON CUTER APSA TEON G0 THE PETROLEUM ENGINEER, October, 1957 


ADVERTISED PRODUCTS. SEE READER SERVICE CAR 








From W-K- VI 


Complete 


W-K-M Catalogs. Ada 


W-K-M Catalog 200 


W-K-M Catalog 300 
W-K-M Catalog 400 


W-K-M ¢ 


ae 


MANUFACTURERS OF nb WwW KM GATE VALVES 


7] 
' é nite 


ress Dept. F-10 


W-K-M Through-Conduit Gate Valves 

For Oil Field Services 

W-K-M ASA Through-Conduit Gate Valves 
ACF Lubricated Plug Valves 


italog 800 ACF Lubricant Manual 
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Here's wide range availability for both high 
and low pressure services from W-K-M 


For safe and positive high pressure contro! 
on christmas trees, flow wings, and flow 
lines, its W-K-M > Through-Conduit Gate 
Valves to handle working pressures fron 
500 to 15.000 psi. 


For “expressway turbulence-free flow in 
oil and gas pipelines, its W-K-M ASA 
Through-Conduit Gate Valves from ASA 
300 Ibs. to ASA 1500 Ibs. 


For gathering lines, manifolds, headers 
and similar low pressure services, it’s 
acf Lubricated Plug Valves—200 to 500 
lbs. WOG. 


You need dependability, performance, 
minimum maintenance! You need W-K-M 
and acf Valves, designed specifically to 
meet your requirements, in oilfield sery 
ices, on pipelines, in refineries, in process 
and chemical plants, and wherever valves 
are required to control the flow of liquids 


or gases, 


W-K-M 
DIVISION OF QC f INDUSTRIES 


PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 
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Bi QC LUBRICATED PLUG VALVES © 5 KEY-KAST ALLOY STEEL PIPING FITTINGS ly KEY RETURN BENDS AND F 
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Firsts 


Kee, Kock bebo. 


BEST IN 1932 
BEST TODAY ® 


Reed introduced the first rock bit with roller bearing cutters unitized into 
a lightweight drilling head during the Oklahoma City Bonanza. Prior to this 
first bit with welded-in cutters and lightweight head known as the “Sport 
Model,” all bits with rolling cutters were dressed at the rig and a 9-inch 
bit weighed about 350 pounds. But let’s turn back the pages to the beginning 
of the Oklahoma City field and the era of wild gushers 


On December 28, 1928, the bit on the Indian Territory Illuminating 
Oil Company's No. | Oklahoma City well pierced a cement plug at 6,355 
feet and the well blew in, producing 4,909 barrels of oil in the first 
twenty-four hours. This was it the Oklahoma City Bonanza was on 
The field expanded steadily to northward and for the first time a major 
metropolitan area was threatened by a vast oil field. Derricks, slush pits 
and storage tanks invaded industrial and residential areas alike 


The field developed on spectacular proportions with newspapers carrying 
frequent headlines on sensational gushers. Most awe-inspiring of all these 
uncontrolled gushers was the “Wild Mary Sudik” which blew in with an 
estimated 200 million cubic feet of gas and 20,000 barrels of oil daily 
‘Wild Mary” rampaged for eleven days showering oil on farms for five or 
six miles about. Floyd Gibbons, famous war. correspondent, broadcasted 
“Wild Mary's” antics twice daily to a radio-listening world. In efforts to 
control prorations in the prolific Oklahoma City field, national guardsmen 
were used on several occasions and it was variously described as “Turning 


the Oil Tide with Rifles” and “The Era of Gushers and Guardsmen.” 


Oklahoma City was significant as the first extensive area of “deeper” 
wells, made possible by the vast improvement in rigs and rotary equipment 
Prominent on this list of improvements was the Reed “Sport Model” rock 
bit. Today, the greatest improvement in rock bit design for modern fast 
drilling requirements is the Reed Y Bit 


BEST IN 
1932... 


Reed Sport Model Rock Bit with roller 
bearing cutters unitized into lightweight 
drilling head — 1932. REED Y BIT 
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OKLAHOMA CITY ~- 1932 As the field devel 


oped northward, rigs reared their crown blocks in school yards, slush pits 
were dug on play grounds, and storage tanks were built in alleys. Hundreds 
of derricks were visible from the capitol steps. Rigs actually invaded the 


capitol erounds in 1936 


REED ROLLER BIT COMPANY 


HOUSTON 1 TEXAS 





DIAMOND ... most widely used 
roller chain in the oil field 


Oilmen say “Diamond cuts drilling costs” 
back their words by buying more Diamond 
than ever before! 


Drillers’ records prove that Diamond Roller Chain costs less to use. 
It lasts longer. It is more dependable. It eliminates costly downtime 
When your time means money, remember Diamond quality 
has been proven to the personal satisfaction of so many 
oilmen that it leads the field in sa/es and in availability 
throughout the oil country. 
Profit by insisting on Diamond Oil Country Roller Chain 
DIAMOND CHAIN COMPANY, Inc., Dept. 44!. 
402 Kentucky Avenue, Indianapolis 7, Ind. 
Tulsa Office: 2238 Terwilleger Blvd. 
Offices and Distributors in All Principal Cities 


Please refer to the classified section 
of your local telephone director) 
under the heading CHAINS or 
CHAINS-ROLLER 
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McEvoy Valves are available in carbon 
alloy or stainless steel in ratings 
to 15,000 p.s.i. working pressure 


MEvoy COMPANY 


OIL WELL EQUIPMENT 


TEXAS AND MILBY STREETS 


five ways... 


McE VOY walwes 


enable you to save 
time and money, 
increase job safety 


safety ... McEvoy Valves can be back 
seated while packings or bearings are 
inspected or replaced under full 


pressure 


economy - «- McEvoy Valves do not 
require sealing compound just every few 
times the valves are operated. Large 
reservoirs within the valves may be filled 
at infrequent intervals, providing money 
saving tightness for many, many openings 
ind closings. Thus saving the large 


portion of the usual maintenance dollar 


trouble-free ... Non-wedging gates 
are not affected by pressure, temperature 
or line distortions, providing maximum 


ease of operation 


tightness -«- the McEvoy self-sealin 
system stops leaks the instant they 

Start provides automatic gasketir 
between gates and seats. Only McEvo 


Valves offer vou this outstanding 


assurance of tightness 


fool-prooft. .. McEvoy Valves cannot 
be installed backwards. They are Tw 

Wavy valves. Each valve has two identica 
independent sealing systems. Depending 
on the direction of flow. only the 


downstream sealing system operates 





Still on the job after 9 years with 
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Vital Part of World’s 
Finest Engines 
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The Marvel Inverse Oiler —————» 


is an integral part of the Waukesha NKRU gas unit. Operating off the intake manifold, 
this completely automatic Oiler feeds Marvel Mystery Oil exactly in proportion to 
engine loads... gives direct protection to the all-important upper cylinder areas. 


TILL ON THE JOB after nine years’ service! This 

dependable Waukesha NK Series engine, pictured 
above, has wever had the head or pan off in all this 
time. 

Like most fine performers, the Waukesha engine is 
equipped with a Marvel Inverse Oiler for Marvel Mys- 
tery Oil—finest performing lubricant on the market. 

For engine manufacturers have found that engines 
equipped with Marvel Inverse Oilers, can be depended 
upon to give quick acceleration to save trip time... 
keep operating costs to a minimum... guarantee 
hours of continuous performance...keep “down 


Available in Canada through Radiator Specialty 
Company of Canada Ltd., Toronto 2, Ontario, Canada 


R 182 FOR FURTHER INFORMATION ON 
» : ADVERTISED PRODUCTS. SEE READER SERVICE 


EMEROL MFG. CO. 
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time” low by extending periods between overhauls. 

The Marvel Inverse Oiler, incorporated as a vital 
unit in the engine’s lubrication system, feeds Marvel 
Mystery Oil in exact proportion to engine speed and 
load... properly lubricating valves and guides, pre- 
venting wear and sticking. It keeps upper piston rings 
free in their grooves...retards ring flutter. ..and 
cushions ring pounding which can result in ring 
breakages. 

Of course, it is actually the oil that performs these 
functions and only Marvel Mystery Oil is blended for 
this purpose and for the Marvel Inverse Oiler! 


242 West 69th Street 
New York 23,N.Y 
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nothing SEALS 
like a ball...in a 
precision-ground 
cS 








that why WECO uniong 
always form PERFECT SEAL 


Years of field service on the toughest j 


15,000 psi, afford positive proof that nothing seals better 


and cone design of WECO Unions. The sp! 


rerical surtace otf 
sub always forms a perfect seal against the conical surface of the femal 
sub, providing a secure metal-to-metal seal time after time; a seal 


refuses to leak under high pressures, shock, surge or vibration 


WECO Unions are durable as well as efficient. They have stronger subs 


and wing nuts, heavier wall censtruction, and sturd 


vy Acme threads 
hese factors all add up to unions that take the toughest treatment as a 


matter of course—and come back for more—on hook-up after hook-uy 


WECO Unions are available in sizes from 1” through 12", press 


from 1,000 through 15,000 psi—at supply stores everywhere 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 





Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 








New Rig for Electric Application. Devel- 
opment of a series of drilling rigs intended 
primarily for electric application, Type 
1625DE, is announced for drilling in the 
16,000 to 25,000-ft depth range. Using 
1% or 1%-in. wire line on drawworks it 
utilizes from 1300 to 2000 hp delivered 
through electric motor drives. 


Type 162S5SDE is basically of 1-piece 
design, on a heavy 18-in. beam base, and 
embodies provision for a sand reel. Rear 
section accommodates the electric motors 
The large drum, 36-in. in diameter and 
61'4 in. long, permits hoisting 135-ft 
stands of drill pipe with 8 lines without 
spooling more than 3 full layers of line 
National Supply Company 

Circle Number (1) on Reply Card 


Airborne Laboratory. An airborne lab 
contained in a Sikorsky S-55 helicopter, 
is now being used by Aero Service Cor- 
poration in its world wide hunt for addi- 
tional deposits of ores, rare earths and 
oil. The helicopter, with its electronic in- 
strumentation, explores in hours ground 
which formerly took days or weeks to 
cove! 

The aircraft is equipped with 3 sepa 
rate detecting instruments, each sensitive 
to a different type of material. The find 
ings of these sensitive instruments are co 
ordinated and recorded on a Brush Elec 
tronics Company direct writing oscillo 
graph, which instantaneously charts min- 
ute variations in the signals received from 
the detecting instruments, as well as alti 
tude information from a radio altimeter 
Brush Electronics Company. 

Circle Number (2) on Reply Card 


Density and Gravity Control. A new con 
cept in controlling density and gravity of 
fluids passing 
through a pipe 
either vertically 
or horizontally 
is the JSP 
173A. A novel 
feature is that 
no part of the 
equipment 
comes in con 
tact with ma 
terials, so that 
it is not affected 
by even the 
most corrosive 
materials. It re- 
quires no drill 
ing of holes or 
welding of 
brackets, and 
can be easily removed for use in another 
location when desired. 

When used with a recorder, it will in- 
dicate changes in gravity, interface level 
of different materials, and solids content 
in liquids from 1 percent to 25 percent 
Recording and controlling devices can 
be located up to 2000 ft from the ma- 
terial gaging point. /nstruments, Inc. 

Circle Number (3) on Reply Card. 


B-184 


Abrasion-Resistant Hardfacing. New 
Spang hardfacing for Spangweld and 
Spang Double Seal Shrink Thread tool 
joints is announced by The National Sup- 
ply Company. Principal feature of this 
abrasion-resistant hardfacing is uniform 
distribution of carbide granules, imbedded 
and bonded in the parent metal of the tool 
joint to form continuous overlapping pro- 
tective bands 

Iwo grades, Spang Banded Medium 
Density (BMD) and Spang Banded High 
Density (BHD) with twice as many tung 
sten carbide granules as BMD, are the 
results of the close control provided in 
a newly developed automatic hardfacing 
process. Standard hardfaced bands are 
available in widths of 14% and 3 in. The 
National Supply Company 

Circle Number (4) on Reply Card 


Dual Bore Valve and Dual Tee. The oil 
industry's first combination dual bore 
valve and dual tee—2 of the vital com 
ponents of a dual completion Christmas 
tree in a single piece of equipment—has 
been produced by the McEvoy Company 
Known as a Type “DVT” Valve (dual 
valve with integral tee), the unit com- 
pletely eliminates | major flanged con- 
nection in a dual completion tree. 


By eliminating this connection, the 
DVT also eliminates the assembly time, 
the ring gasket and the studs and nuts 
necessary to make the connection. More 
important, a possible source of leakage 
is avoided. The McEvoy dual valve with 
tee is available in models engineered to 
handle 3000, 5000, and 10,000 Ib per sq 
in. of working pressure, in the sizes re- 
quired by the industry. The 5000 and 
10,000 Ib WOG models have a flanged 
top while the 3000 Ib WOG equipment is 
threaded for screw-type top connections 
The DVT is full bore for complete ver- 
tical access to either tubing string for all 
wireline operations. McEvoy Company. 

Circle Number (5) on Reply Card 


Sintered Rod for Fishing Tools. Designers 
made a big step in the efficiency of fishing 
tools—mills of all kinds, wash-over shoes, 
casing cutters—when the use of coarse 
sintered carbide pieces came into use a 
short time ago. Stoody Company, is mar- 
keting a material known as Composite 
Rod to meet the specific requirements of 
fishing tool manufacturers and rebuilders 
Rod consists of a nickel-silver matrix con- 
taining sharp particles of virgin tool bit 
grade sintered tungsten carbides. Propor- 
tion of carbides varies from 60 to 75 per- 
cent. These rods are available from stock 
and special materials will be made to the 
specifications of the user on order. Stoody 
Company. 
Circle Number (6) on Reply Card. 
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Soft Rock Bit. Oil Tool Manufacturing 
Company, Inc., announces their new K-4 
bit. To economize the drilling costs per 
foot over the insert blade bit, this K-4 
features a truly advanced tooth design 
These long, strong teeth deliver maximum 
penetration in low compressive strength 
strata such as soft shales, broken shale, 


clays, red beds, salt, shells, and soft lime 
stone. The cones are offset 6 deg from 
the apex tO give a tearing, twisting, goug 
ing action without heavy weights. The K-4 
is recommended at weights ranging from 
1000 to 3000 psi bit diameter and rotary 
speeds from 75 to 150 rpm. Oil Tool Man 
ufacturing Co., In 
Circle Number (7) on Reply Card 


Magnetic Fuel Shutoff. New Model M\ 
7199 semi-automatic magnetic fuel shutoff 
valve with built-in circuit breaker for 
diesel engines eliminates battery drain 
after shutdown. Any battery with voltage 
of 4 to 32 v can be used to close the valve, 
including the regular engine-starting bat 
tery 

Simple to install and wire, valve con 
nects to any Murphy temperature or 
pressure gage-switch. Specifications in 
clude: ‘4 in. port; % in. IPT connections 
and machined-brass body. Frank W. Mur 
phy-Manufacturer, Inc 

Circle Number (8) on Reply Card 


1250 HP Slush Pump. Designed to meet 
the modern high pressure requirements of 
deepest drilling and heaviest duty service, 
a new 1250 hp Mud-Master duplex slush 
pump announced by IDECO, features 
double-row Timken bearings and 20-in 
Falk-cut herringbone gears. For a pump 
of its capacity it has unusual compactness 
and low weight per horsepower because 
of the short bearing centers and all-steel 
fabriform construction 


lo assure efficient operation under sus- 
tained high pressures, the One-piece nor 
malized steel fluid end has extra thick 
walls and streamlined passages. With 8- 
in. liners and at 65 strokes per min the 
pump will deliver 940 gal per min at 1940 
psi. With 6-in. liners it will deliver 495 
gal per min at 3680 psi. Stroke is 18-in 
Total weight with expendables is 54,788 
Ib. deco, Inc. 

Circle Number (9) on Reply Card 
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Shrinks or Expands Logs. A unique photo- 
copy machine, the RE-CO, is now being 
applied to well log reproduction and caa 
be used to lengthen or shorten the log 
scale while maintaining the same horizon 
tal dimensions. This feature has proven 
most advantageous in highlighting sec- 
tions of the logs for careful study. 


The unit can handle any length of log 
and also can be used for general photo- 
copy work such as lease records, draw 
ings, run tickets, etc. The process from 
exposure to finished dried print is accom 
plished automatically Reproduction 
Equipment Company 

Circle Number (10) on Reply Card 


Adjustable Linear Bearing. New type ball 
bearing tor linear motion has been de- 
veloped. Known as Adjustable Diameter 
Ball Bushings, units are split longitudi 
nally and designed to easily provide line 
to-line or slight preload fits when mount 
ed in an adjustable diameter housing 
Thomson Industries, In 


Circle Number (11) on Reply Card 
Tefion Double Seals Valves. A new valve- 


seating arrangement, employing teflon, 
that achieves a double seal in valves hand 
ling petroleum products ranging from the 
heaviest viscous fluids to the lightest gases 
at pressures up to 5000 Ib per sq in. has 
been introduced by W-K-M. Specially 
designed teflon seat insert is said to double 
the sealing efficiency of the valves. The 
first seal occurs when the expanding gate 
and segment faces of the valve contact 
the teflon insert. The second seal is made 
by the gate and segment faces against the 
metal seat. Teflon inserts are now stand 
ard on all oilfield valves through 4 in., 
rated up to S000 Ib per sq in., and are 
available for larger size valves. W-K-M 
Division, ACF Industries, Inc 
Circle Number (12) on Reply Card 


Joins Light-Weight Tubing Quickly. A new 
and economical method of quick coupling 
thin wall steel and aluminum pipe and 
tubing has just been introduced by the 
Victaulic Company of America. Named 
Vic-Easy”, the new method provides pos 
itive, leak-tight connections through the 
use of quick couplings assembled on Vic 
Easy grooved pipe ends 

The “Vic-Easy” method is available for 
thin wall pipe and tubing in sizes from 
1'4-in. to 12-in., and may be used for 
working pressures up to 1000 psi, de- 
pending on the wall thickness of the tub- 
ing and type of coupling used. Victaulic 
Company of America 


Circle Number (13) on Reply Card 
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Model 200 Recorder. The Mount Sopris 
transistorized, dual-pen, strip-chart re 
corder is of the servo driven, self-balanc 
ing potentiometer type. This recorder has 
the following features: (1) An unusual 
degree of reliability, (2) fast response, 10 
mv sensitivity and good linearity, (3) 
small size and light weight, (4) flexibility 

The manufacturer will make available 
its engineering staff for help in solving 
problems in the adaption of the product 
for any particular use. Mount Sopris Ir 


strument C orporation 


Circle Number (14) on Reply Card 


New Line of Thinwall Fittings. The new- 
est thing in thinwall fittings has been in 
troduced to the electrical contractor by 
Killark Electric, under the name SPEED 
OLETS. Aptly named, the new electrical 
fittings eliminate the need for a wrench, 
since they can be installed with no more 
than a screwdriver on the job 

To install, the contractor simply slips 
the fitting over the conduit and tightens 
the screw. Made of the same exclusive 
Killark aluminum alloy, die-cast SPEED 
OLETS offer the rust and corrosion resist 
ance long associated with the Killark line 

illark Electri« Mie Co 

Circle Number (15) on Reply Card 


Caterpillar D353 Engine. The D353 en- 
gine is available in industrial engine, ma 
rine engine, and electric set arrangements 
The 6-cylinder, 4-cycle D353 has a 6's 
in. bore and 8 in. stroke, and is rated at 
390 (max. output) hp at 1300 rpm 

Many of the features incorporated into 
the engine are the same as those found 
in the other engines comprising the com 
pany’s line. Important among them is 
the Caterpillar fuel system, whose versa 
tility allows operation on a wide variety 
of fuels without fouling It is designed to 
operate equally well on No. 2 furnace oil 
Or premium quality diesel fuels. Cater 
pillar Tractor Company 


Circle Number (16) on Reply Card 


Single Cylinder Engime. New 4-cycle 
single cylinder engine, the Model AGN 
rated at 1242 hp has a speed range from 
1600 to 3200 rpm and has a piston dis 
placement of 38.5 cu in 

High torque of the unit is | of its out 
standing characteristics. In addition to the 
12% hp Model AGN, Wisconsin 4-cycle 
single cylinder engines are supplied in sev 
eral other sizes ranging from 3 to 9 hp 
Wisconsin Motor Corporation 

Circle Number (17) on Reply Card 


Air Drilling Package. Two uniquely de- 
signed heavy duty portable air drilling 
units were delivered recently. Although 
the equipment is heavy duty permanent 
type, units are completely portable and 
their compactness allows them to be trans 
ported well within road limitations 

One twin cylinder 200 hp compressor 
is direct-connected to the engine while 
the other, a single cylinder 100 hp unit, 
is belt-driven from the same engine 
McNamar Boiler and Tank Company 


Circle Number (18) on Reply Card 
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New Equipment 
New Junk Basket. A rugged 


two-catcher fishing and cor 
ing device designed to help 
make fishing a simple one 
trip operation, this junk fis! 


ry 





ing device uses either a 
type or flat-bottom-type shox 
in connection with 2 sets of 
free revolving finger-typ« 
catchers Tool will catch all 
manner of junk which might 
be broken off or dropped 
the hole. It may also be us 
efficiently for taking core 
samples, drilling full gag 
holes and reaming. Bower 


i ae 


if 


Circle Number ( 
on Reply Card 


A Wire Line Oil Saver. Type A Strip- 

Master has quick change rubbers, instant 

release and reset 3000 Ib pressul tes 

ind a leak-proof body The Strip Master 

slips ove! er bar and rope sockel 

Sturdy en I illow easy make 
Rubber ¢ 


mber i“) on Reply Card 


Four-Way Valve for 10,000 PSI. This 4- 
wavy valve series Comes In pipe § s tron 


to 1 in. but may be obtained with tub 


AND 10050, or any preferred special hig 
pressure connection. It will withstand 


up to 15,000 psi without dam 


surges of 
age to the valves sealing qualities It is 
for a burst ure of 30,004 


des gned 
psi. Barksdale Va 
Circle Number 


Extra Strength, Rust Resistance. 


noth 


products offer extra streng 


sion-resistance in conduit and 


Made of famo 


steel, conduit and clec 


Two new 


f c ‘ 


metallic tubing 


tri 


ing are designed for us« 


severe 


} 


Hes COVeTINE 


corrosion im more 
Soil corrosion stuc 
of 14 years in 13 different soils s 
Yoloy steel pipe has 19 per 
ting and 36 percent less 
carbon steel pipe 
pitting and 28 percent 
than wrought iron pipe. } 
ind Tube Company 


Circle Number (22 


and 10 


on Reply ¢ 


Cleaning and Wrapping Pipe. Dual-pur 
pose line travel cleaning and wrappu 
machine which consists of a stand 
CRC cleaning and priming machine w 
the priming attachment removed has be 
announced by Crutcher-Rolfs-Cumm 
Inc. In its place a wrapping head 

bly is universally mounted to the « 
ing machine frame. Because of its p 
attachment, the wrapping head ts 
perpendicular to the pipe, even « 
sharpest bends. Combination cleanin 
wrapping by a single unit elimin 

use of extra pipe cradles, side booms 


labor. Crutcher-Rolfs-Cummines, I 


Circle Number (23) on Reply ¢ 


Casing Scraper. A new casing scraper, in 
troduced by Gulf Oil Tool Comp 
moves all foreign material from 
of the casing and assures full cl 
for all tools run in the hole. Tool 
siderably shorter than conventiona 
ing tools due to its having full 
scraping action from a single row 
ing elements 

It is leased to the user for th 
the scraping elements, after w 
returned. Gulf Oil Tool Com 


Circle Number (24) on Reply 
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HALLIBURTON CEMENTING 
GIVES “ON-SHORE” PROTECTION 
TO OFFSHORE WELLS 


Seagoing oilmen and cementers team up 
on the toughest of jobs... with onshore 
effectiveness. 


When you call for Halliburton Offshore 
Cementing Service, specially designed 
cementing ships carry the same powerful 
pumps, wide variety of cement, additives 
and tools...and the kind of experienced 
cementing crews. ..that have successfully 
cemented more wells than any other 
cementing company in the world. 

To be sure of the best in offshore casing 
and formation protection, call for Halli- 
burton Offshore Cementing Service. 


“WP HALLIBURTON 


OIL WELL CEMENTING COMPANY 
DUNCAN, OKLAHOMA 
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HIGH COST OF OFFSHORE WELLS MAKES GOOD PROTECTION A MUST 


Offshore drilling costs normally run many times higher than other wells and 
remedial operations are comparably high. Good cementing is a must to protect 
costly casing and minimize remedial operations. That's why more oilmen call for 
Halliburton offshore cementing. Here are a few of the tools that help Halliburton’s 
seafaring cementers do an outstanding job. 


HALLIBURTON’S “DV” MULTIPLE STAGE CEMENTER 

solves many primary cementing problems encoun- 
tered in the deeper-than-average holes of coastal and off- 
shore fields. With special plugs and a baffle, two- and 
three-stage jobs on the same casing string are possible. . 
in continuous operation or at desired intervals. . . using the 
same or different types of materials in each stage. Designed 
for positive fluid shut-off by means of hydraulically oper- 
ated dual sleeves and high-pressure packing 


HALLIBURTON CEMENT BASKETS 





often used below “DV” Multiple Stage 
Cementer to retain cement and protect weak 
formations by reducing slurry loss or formation 
breakdown. Run on outside of casing or liner at 
point above weak or porous formations. Basket 
provides bridge, helps support cement column 
until it takes initial set 


HALLIBURTON'S HEAVY-DUTY 
CASING CENTRALIZERS 


.. used in wells offshore where deep 
directionally drilled holes require extra 
support for casing. Minimize channeling, 
aid in uniform placement of cement, 
thereby reducing later remedial expenses 
Hinged for quick installation. Also S-3 
centralizers (for average conditions) and 
Slim Hole types where needed 








SUPER SEAL FLOATING EQUIPMENT 
. float shoes and float collars with more than twice the 
sealing area of usual ball-and-seat valves...for positive 
shutoff against back pressure 


SUPER SEAL FLOAT SH 


CEMENTING SERVICES “Sap 


OFFSHORE SERVICE... A SHORT RUN FROM Your 
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NEW Literature 


For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 





& 
Handbook 5700 thoroughly covers the 
broad subject of the design and applica- 
tion of synthetic rubber o-ring seals. The 
book was under preparation for more 
than 2 years with 18 experts contributing 
to its contents 

It consists of 160 pages incorporating 
numerous illustrations, tables, charts and 
other valuable data. Divided into 9 sec- 
tions, the book treats such subjects as 
o-ring applications, compounds and how 
to select the proper one, engineering data, 
gland design, installation, static and dy- 
namic seals, military and industrial re- 
quirements, o-ring sizes, etc. Rubber Prod- 
ucts Division, Parker Appliance Company. 

Circle Number (25) on Reply Card 


Tractor Shovel. The Yale & Towne Manu- 
facturing Company has issued a colorful 
6-page brochure on the cu yd Model 
154 Trojan Tractor Shovel. Brochure in 
cludes drawings and descriptions of oper 
ating benefits such as low load carrying 
position, independent bucket action, re- 
verse curve safety arms, and straight-line 
horizontal thrust. Specifications are given 
along with a list of standard equipment 
and optional equipment. The Yale & 
Towne Manufacturing Company 


Circle Number (26) on Reply Card 


Valve Catalog Offered. A new Fairbanks 
valve catalog, No. 57, covers Fairbanks’ 
complete line of bronze and iron body 
valves. The 136-page, hard cover catalog 
includes such recent additions to the Fair- 
banks’ line as the patented renewable seat 
ring bronze gate valves, composition disc 
bronze swing check valves and solder end 
glove valves with drain. 

Helpful technical data for the initial 
design of piping layouts are included in 
the Useful Information section of the cat- 
alog. Fairbanks Company. 

Circle Number (27) on Reply Card 


Catalog on Grating. New 16-page catalog 
issued by Borden Metal Products Com- 
pany gives emphasis to the 3 basic grating 
types used in construction. Includes di- 
mensional drawings of more than 30 grat- 
ing subtypes; 8 safeload tables for steel 
grating, aluminum grating, roadway grat 
ing and sidewalk slabs; plus other tables 
for panel widths, tread widths, floor 
armor, etc. Various safety treads and nos- 
ings are also shown in the catalog as well 
as detailed instructions for selecting, speci- 
fying and ordering grating. Borden Metal 
Products Co. 
Circle Number (28) on Reply Card. 


Application of V-Belts. In a move related 
to the petroleum industry's fast-growing 
importance as a market for its power 
transmission belt equipment, The Dayton 
Rubber Company has published an engi- 
neering-data catalog on the application of 
V-belts to oilwell drilling operations. 

Titled “Dayton V-Belt Drives for Oil 
Field Drilling Rigs,” the new catalog ful- 
fills a specific need for practical V-belt de- 
sign recommendations, based on actual 
drilling operation requirements. The cata- 
log offers pre-engineered drive tables, 
using every possible sheave combination 
for slush pump service. Dayton Rubber 
Company. 

Circle Number (29) on Reply Card 


B-188 


Wire Catalog. A 72-page illustrated cata- 
log describing the complete line of CF&l- 
Wickwire wire has been made available. 
New catalog gives complete ordering spec 
ifications for all CF&l wire including 
manufacturers low carbon coarse wire, 
high carbon fine and specialty wire, low 
carbon fine and specialty wire, and flat 
and shaped wire. The Colorado Fuel and 
Iron Corporation 


Circle Number (30) on Reply Card 


Jelfiake. The way to stop or prevent lost 
circulation is Dowell’s Jelflake. Hundreds 
of successful applications have been 
proven using this mixture. All the facts 
are presented in the new bulletin “Jel 
flake.” Dowell Incorporated 

Circle Number (31) on Reply Card 


Check Flange Alignment Accurately. 
Handy plastic flange gage offered by Rec 
tor Well Equipment Company, Inc., is a 
precision moulded plastic gage calibrated 
from “% to %% in. It is designed to fit on 
your key chain 





er CARTREF 


By inserting the gage around the edge of 
the flange joint, you can quickly determine 
if flange faces are lined up evenly and 
check make-up as flange bolts are tight- 
ened. To do a better job in the field, send 
for your free gage now. Rector Well 
Equipment Company, Inc. 

Circle Number (32) on Reply Card 


Barges and Towboats. Ingalls, designers 
and builders of all types of shallow-draft 
river equipment, has issued a new bro- 
chure which discusses all phases of mod- 
ern workboat and barge construction 
Every Ingalls-built river vessel is especi- 
ally designed to meet exact requirements, 
including special built-in loading and dis- 
charging facilities. These methods also 
result in reducing building time and low- 
ering the cost of construction. The Ingalls 
Shipbuilding Corp 
Circle Number (33) on Reply Card 


Submersible Pumps. Johnston submersible 
pumps are available in 4 in. to 7 in. bowl 
sizes up to 20 hp with capacities to 375 
gal per min. The Johnston submersible 
pump described in their new bulletin is a 
complete, packaged series, including the 
motor, pump unit with built-in check valve 
on 4 in. units and discharge elbow. A 
selection table together with important 
features are also included in this bulletin. 
Johnston Pump Company. 
Circle Number (34) on Reply Card 


Rig Drives. The National Supply Com 
pany presents in Bulletin 472, a new series 
of sectional drive groups for consolidated 
drilling rigs. The bulletin includes features 
and specifications of the Type B-154 Quad 
series drive group which was designed 
more specifically for engines rated above 
525 hp, using hydrodynamic drives, and 
mud pumps at 1000 hp input. The 
National Supply Company 


Circle Number (35) on Reply Card 


Welding Practice. Copies of the 1957 edi 
tion of “Recommended Practice for Re- 
pair Welding and Fabrication Welding of 
Steel Castings” is made available by Tem 
pil Corp. This 52-page reference manual 
represents the first revision of this book 
since 1951 and contains a considerable 
amount of newly included material. This 
booklet is a valuable piece of technical 
literature. Tempil Corporation 
Circle Number (36) on Reply Card 


Valves and Cylinders. Rivett, Inc., has 
published a folder showing its complete 
line of valves and cylinders. Two-color 
folder features the popular models in the 
1000 standard Rivett line. Cross-sections 
illustrate and describe each type of air or 
hydraulic valve and cylinder 

This helpful brochure has photographs 
and line drawings of Rivett’s keeper ring 
and tie rod designed cylinders and direc 
tional and functional flow valves. Mount 
ing styles and connections, such as pipe, 
flange or sub-plate mounted are also illus 
trated. Rivett, Incorporated 

Circle Number (37) on Reply Card 


Engineering of Biggest Lift. “The 450 Ton 
Lift,” a new Kelloggram published by The 
M. W. Kellogg Company, is the fascinat 
ing story of the heaviest industrial lift 
ever accomplished with temporary rigging 
equipment. It tells in detail how a 450 
ton caisson, 314 ft long and 12% ft in 
diameter was raised horizontally 152 ft 
into the air and held in position for 4 
weeks. It explains why the lift was the key 
to the construction of a triangular leg 
support for the third U. S. offshore Texas 
Tower radar platform. The M. W. Kellogg 
Company. 
Circle Number (38) on Reply Card 


Spherical Roller Pillow Blocks. New 8 
page bulletin describes Spher-Align Pillow 
Blocks, the most recent addition to Dodge 
Manufacturing Corporation's full line of 
mounted bearings. Complete with photo 
graphs and engineering drawings, bulletin 
contains tabulated data on dimensions, 
shaft sizes, weights and radial load rat 
ings. It explains the new exclusive Micro 
Mount, which insures maximum bearing 
life by providing for fast and accurate 
seating of bearings on shafts. Dodge 
Manufacturing Corporation 
Circle Number (39) on Reply Card 


Mud Supplies and Services. A complete 
1957 catalog of mud supplies and services 
is available from Baroid Division. An out 
standing feature of this catalog is the way 
in which it discusses Baroid’s principal 
products individually. This catalog con- 
tains information of use to every oil man 
Baroid Division, National Lead Com 
pany 
Circle Number (40) on Reply Card 
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HARSHAW 


FLUORIDES 


— 
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Harshaw Fluorides play an important role in today's 


amazing industrial and scientific developments. Speed, 


power and versatility give fluorides modern genie 


characteristics 


Two important fluorides are 


HYDROFLUORIC ACID 


Anhydrous . Aqueous 
BORON TRIFLUORIDE 


Here are many more for your use 


Ammonium Biflvoride 
Ammonium Fivoborote 
Antimony Trifluoride Sublimed 
Borium Fluoride 

Bismuth Fluoride 

Boron Trifluoride 

Boron Trifluoride Complexes 
Chromium Fivoride 

Copper Fivoborote 

Filuoboric Acid 


Sodium Fivoborate 


y 


Fivorine Cells 
Fivorinating Agents n Fluoborote 
Frosting Mixtures Zinc Fluoborote 


ydrofluoric Acid Anhydrous Zinc Fluoride 


» . 
THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 


Chicage + Cincinnati + Cleveland + Hastings-on-Hudson, N. Y 
Detroit + Houston + Los Angeles + Philadelphia + Pittsburgh 











WOG'T 


identification 
Disc... 


On top 
es 


makes it easy 
to identify walyves 
— even in 


insulated lines 


The Vogt tell-all identification disc, on every 
valve, is permanently located above the hand- 
wheel for complete and convenient identifica- 
tion. It shows valve size, catalog and drawing 
number, materials used for principal parts and 
primary pressure and temperature ratings. The 
flat on the handwheel protects the disc in assem- 
bly and in service. 

Vogt GP Valves are available in a complete 
range of sizes from %4” to 2”, with HAYNES 
STELLITE* faced seating surfaces and rated 800 
pounds at 850° F. and 2000 pounds at 100° F 
(Other types are available through 8” size.) 


*Trade-Mark of Union Carbide and Carbon Corporation 


HENRY VOGT MACHINE CO. 
P.O. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va. 


Write For Your FREE COPY of Supplement 
No. | to Catalog F-9. Adress Dept. 24A-FRE 


DROP FORGED STEEL 


Adv. No. 7 in a series describing VA LV & Ss 


the featuresof Vogt GP Valves. 
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Cotton Valley Operator's Committee, Louisiana, will extend 
its plant capacity to recover 50 percent of the available pro 
pane in gas it processes, and nearly 100 percent of butanes 


and heavier. Construction started September | 


California Oil Company is building a new hexane traction 
ator to separate 9700 BPD of hexanes, to be sold as com 
mercial solvent. A crude unit is being revamped also. M. W 
Kellogg Company is doing the work 


National Petro-Chemicals Corporation will build a $20 mil 
lion, 75,000,000-Ib polyethylene plant for an intermediate 
density polymer product. Plant should be in operation by 
late 1958. A modification of the high-pressure process used 
in the 100,000,000-lb plant at Tuscola, Illinois, will be used 
to yield a material somewhere between the low-pressure 
high-density products and the high-pressure material. M 
W. Kellogg Company will design and build the plant, loca 
tion of which has not been decided. Several Gulf Coast sites 
have been considered. It is Known that the plant will be built 
at a location other than Tuscola 


A natural gasoline plant in the Aneth field, in the Four 
Corners area will be built by The Texas Company, to be 
shared in by other companies tn that area. Construction 
starting date, date of completion, capacity, and other sta 


tistics have not been announced 


Midland Cooperatives, Inc. has begun construction of a 
$600,000 lube oil blending plant at Fridley, Minnesota, just 
north of Minneapolis. To be completed by February |, 1958 
the plant will be built by the Sumner Sollitt Company 


L. Sonneborn Sons, Inc., pioneers in the manufacture of 
oxidized microcrystalline waxes will expand its facilities for 
these waxes at its Petrolia, Pennsylvania, refinery. Separate 
slabbing and packaging facilities will be provided to keep 


the production separate 


Gulf Oil Corporation has let a contract for the construction 
of a 10,000 BPD pentane isomerization unit and allied facil 
ities to Procon, Inc., to be built at Gulf’s Port Arthur, Texas 
refinery. A platinum catalyst will be used. Unusual tn the 
new units is the installation of two huge, “12-story” by 
17-ft diam fractionators, which will separate tsopentanes, a 
hexane stream, and a dehexanized stream for cat reformer 
charge. It is expected that the work will be completed by 


late 1958 


A new plant to process | 50,000,000 cu ft of gas daily will 
be built by the Wiseco (Wise County) Processing Plant, 
Inc., near Bridgeport, Texas, to recover 220,000 gal of liquid 
per day from the gas to be sold to Natural Gas Pipeline 


Company of America 


Spencer Chemical Company will use the Fauser-Montecatini 
process in its Henderson Kentucky, urea plant, which will 
make 100 tons per day of this product 
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refining 
gas processing 
petrochemicals 


Standard Oil Company of California wil! build a refinery in 
the Everett, Washington, area by 1960. R. G. Follis, board 
chairman of Stancal, and nine directors have just made a 
visit to Vancouver, Washington. Stancal and other refineries 


expect to process Canadian crudes 


Humble Oil & Refining Company wil! double its sulfur re 
covery facilities from refinery gases at Baytown, Texas 
Consolidated Chemical Industries Division of Stauffer 
Chemical alongside, will double its sulfuric acid capacity to 
handle the added sulfur from Humble 


A 25,000 BPD, $35,000,000 refinery has been authorized 
by the Philippine Government for construction at Bataan 
by Standard Vacuum Oil Company 


A 45,000,000-Ib ethylene oxide plant is to be built in Eng 
land by Union Carbide, Ltd., at Fawley, where Esso Petro- 
leum has a refinery to supply ethylene monomer. Final 
products also will include glycols, polyethylene ethers, 
ethanolamines, glycol ethers, and other specialties. The same 
company will complete a 24,000,000-lb per year poly 
ethylene plant at Grangemouth, in October 1957 


Wainwright Producers & Refiners, Ltd. will build several! 
new units, including a thermal cracker, a cat reformer, a 
desulfurization unit, and a polymerization unit at its 4500 
BPD Wainwright, Alberta, plant. The units are to be de 
signed by Ralph M. Parsons Company 


Construction of the British-American Oil Company refiner) 
at Moody, British Columbia, Canada, is getting under wa) 
with M. W. Kellogg doing the designing and building. Crude 
unit capacity will be 20,000 BPD; other units will include 
vacuum distillation, a 9000 BPD fluid cat cracker, and 
catalytic reforming, alkylation, and hydro-desulfurization 
units. Completion will be in late 1958 


Cities Service Oil Company, Ltd., will build its Canadian 
refinery at Bronte, Ontario, to cost $27,000,000 and reach 
completion in January 1959. Capacity is 20,000 BPD, with 
crude to come via the Interprovincial Pipe Line, from Al 
berta fields. The company is expanding its marketing facil 

ties in Canada, will be fully integrated by early 1959, and is 
increasing its exploration and drilling activities 


The Italian Company ANIC has contracted with the Societ 
Belge De L’ Azote, etc., for design and construction of a 
styrene monomer plant of 14,000 annual tons capacity at 
Ravenna, Italy. Styrene will be used to make synthetic rub 
ber, and the plant will use the process by Koppers Compan) 
Inc., Pittsburgh, Pennsylvania 


An 80,000 BPD British Petroleum Company refinery » 
start building later this year, and be finished by 1960 in the 
German Ruhr area. It will cost $83,000,000 
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Effect of hydr 
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ocarbon-type concentration on the road appreciation of leaded blends containing three hydrocarbon-types. Tests at JOOO RPM 


were made in two 1955 cars of conventional engine compression ratio and in one experimental model of |1-to-] compression ratio 


Ethyl Research Offers Refiners New 


Benchmark in Rating Gasoline Test Blends 


Road Performance Predicted From Laboratory Data 


BY F.D. BUERSTETTA, Refinery technology Division, Ethy! Cor 


CONTINUING research program in Ethyl Corpo- 
A ration’s Detroit Laboratories has produced new 
data that will assist refiners in blending their fuels 
for optimum road performance. 

These data are available in a published report en- 
titled, “Road Performance of Ternary ©;-Cs Hydro- 
carbon Blends.” It is the fifth in a series of progress 
reports on the program which is aimed at gaining a 


ADVERTISEMENT 


FOR FURTHER INFORMATION ON 
VERTISED PRODUCTS, SEE READER SERV E 
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more thorough understanding of the principles relat- 
ing gasoline hydrocarbon composition to road anti- 
knock performance. 

In this latest report, consideration of the effects of 
hydrocarbon-type concentration in various blends 
containing three hydrocarbon types in the C,-C, range 
at two tetraethyllead concentrations forms the basis 


for discussion. 
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Binary Blend Testing Preceded 
Ternary Blend Studies 
All four previous reports were based on 
the road antiknock behavior of 99 blends, 
each of which contained two types of 


pure hydrocarbons in the C;-Cs range. 


These blends, composed of toluene and 
dusobutylene separately added to mix- 
tures of isooctane and n-heptane, were 
extensively tested to find the relation- 
ships that exist between road perform- 
ance and the fuel variables commonly 


defined by laboratory tests 


Hydrocarbon type and concentration 
Research and Motor octane number, and 


TEL concentration 


An Ethyl! Corporation Research team eval 
vates data obtcined in the most recent 
study of the relationship of fuel voriables 


to rood performance 


The program’s scope included numer- 
ous Combinations of hydrocarbon con- 
centration and TEL content at the Re- 
search octane leve!s of 92, 96 and 100, 
thus permitting several different ap- 
proaches to the data analysis 

Blends considered in this most recent 
phase of the program also were of toluene 
and diisobutylene, representing aromat 
ics and olefins respectively in saturate 
nixtures of isooctane and n-heptane 

These components were combined to 
ive ternary blends containing 40, 60 and 
80°, saturate concentration with olefin 
io-aromatic ratios of 1-to-3, 1-to-1, and 
}-to-1 at each saturate level, 

4 nominal Research octane number 
evel of 100 was maintained for all blends 
at TEL concentrations of 0.0 and 3.0 ml 
per gallon 

In order to provide comparisons with 
the binary blend studies, road ratings 
were conducted in the same 1955 pas- 
senger cars that were used in previous 
tests, (nominal compression ratios of 
9.0-to-1 and 8,5-to-1) 

The blends also were rated in a cat 
having an I1-to-1 compression ratio en- 
gine to permit evaluation of performance 
in engines of the future. All data were 


interpreted in terms of “road apprecia- 


tion” to give refiners a better idea of the 


effectiveness of each blend. 


ADVERTISEMENT 


New Tests Confirm 

Earlier Conclusions 
Test results of blends containing three 
hydrocarbon-types verified the previous 
conclusions based on binary blend studies 
— that hydrocarbon - type and concen- 
tration, Research and Motor octane num 
ber, and TEL level are the most impor- 
tant factors affecting the road perform 


ance of gasoline 


Analyses of test data 
produced these conclusions: 
1. The addition of TEL from 0.0 to 3.0 
ml per gallon significantly increased road 
appreciation in all cars over the speed 
range. This effect is greatest at high ¢ 


gine speed 


2. TEL generally has the greatest effects 
in fuels containing highest aromatic and 


saturate percentages 


3. Increasing aromatic content at co 
Stant saturate level results in increased 
road performance of the ternary blends 


in all cars, 


4. With re vard to road apprecnitio 
ternary blends varv—as did the b 
blends—according to changing aromatic 
(or olefin) percentages. 


5. Road appreciation is also 


tatively to fuel sensitivity 


6. The hydrocarbon typ ctlect 
notable at high engine speeds in al 


of the test cars. 


Results of the long-range program ore 
made available to the refiner as the data 
ere analyzed and reported 


Over-all Research 
Program Continues 
These research findings are but another 
step forward in Ethyl’s continuing effort 
to aid the refiner in blending fuels and 
predicting road performance without ex 


tensive road testing. 


Right now, the long-range program is 
being carried forward to include all of 
the hydrocarbons falling within the gaso- 
line boiling range. The results obtained 
in this important phase of the program 
will be made available for study by re- 


finers in the near future 
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How 
Ethy| 
Research 
is 

helping 
you 


At today’s high octane levels, 
the art of blending hydrocar- 
bons has taken on ever-increas- 
ng importance, As a service to 
the Petroleum Industry, Ethy! 
Research launched its long- 
ange hydrocarbon blending 
program in 1956 tocomplement 
the intensive Industry effort be 
ing devoted to the problem. 

Since the program started 
Ethyl has made available fou 
technical reports: “Octane Pos 
sibilities with C.-C, Hydrocar- 
bons,”” “Octanes That Count 
“TEL, Hydrocarbons and Road 
Appreciation “and “Road Pet 
formance of C.-C, Blends \ 
Computer Analysis 

Now a fitth report, “Roa 
Performance of Ternary ¢ 
(. Hydrocarbon Blends ‘ 
available for your study, ¢ opies 
of this—and any of the pres 
ously mssued reports—can be 
obtained from your Ethyl! Rep 
resentative or by writing Ethy 
4 orporation, 100 Park Avenue 
New York 17, N. Y, 


ETHYL CORPORATION 


New York 17, N.Y. 


RESEARCH LABORATORIES 
W. Eight Mile Rood, Ferndale 2 


Coion Road. Son Bernardino, Co 


POSS SSH SSH HSSHHHHSHSHHSHHSHHSHHSHSHHSHHSHHHHHSHHSHEHSHHHHHSHHSHHEHHHSHHHTHSHHSSHHSSHSHHTSHSHOHSHSSHEHSHSHEHHOHOOHHSOOOOOOHOOEOOOOOEOEOEOEEEOEESESEES 
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a 
POWELL VALVES 


Pound Steel Lut 


ve. Bolted Gland type 


6” to 


Gear Operated. Sizes 
Fig. 2467—Small Stainless Stee Fig. 86190 


Gate Valve for 300 Pounds \ Valve for 400 W 


Outside screw stem and bolted yoke demand the use 


meade with quality proved materials 


Consult your Powell Valve Distributor for full facts about quality proved bronze, iron, steel, and 


corrosion-resistant valves. For every flow control problem—there is a Powell Valve to solve it . . . better. 


THE WM. POWELL COMPANY, CINCINNAT! 22, omo ... 11fith VEAR 
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DESIGN 
TANDBOOK © 


How to Design Finned Tube Shell 


and Tube Heat Exchangers 


Fundamentals of Finned Tube Heat Trunsfer 


Design of Finned Tube Condensers 


PART 


© Basi 


example problems 


heat transfer reiaul 


j ; ; f 
and SIZiNe 


© Selection 


a for bydrocardon 


; " / 
and other organic compound 


Design of Finned Tube Heaters and Coolers 


Design of Finned Tube Partial Condensers 


Edwin H. Young, Associote Professor 
and 
Dennis J. Ward, wolverine 


Department of Chemica 
University of Michigo 
Arbor, Michiga 


and Metoaliurg 


Ann 


INTEGRAL finned tubes can be 


tain shell and tube heat transfer applications. Finned tube 


used to advantage in cert 
bundles of the type shown in Fig. 1 are becoming widely 
used in shell and tube heat exchangers. As indicated in 
Fig. 2 the 
sheets of standard heat exchangers 


tube has a plain end for expanding into tube 
Heat exchangers for 
certain applications can be designed so as to take advantage 
of the extended surface and many existing units can be re 
tubed for the same purpose. The problem of how to de- 
termine when finned tubes can be used to advantage is the 
subject of this series of articles on the use of finned tubes 
in shell and tube applications. This first article is concerned 
with the fundamental heat transfer relationships for de 
termining the required finned tube heat transfer area for 
shell and tube units. Later articles are concerned with the 
determination of shell side (fin) coefficients and design of 
condensers, coolers, and partial condensers. Economic con 
siderations play an important part in determining whether 
or not finned tube units should be used 

f articles by D. A. Donohue 
in excellent survey of the different types of exchangers, 
bare tubes), fluid 
In recent years a number of 


published the results of research work 


A four part series « presents 


their heat transfer characteristics (for 


flow and mechanical design 
investigators have 


on finned tubes 

The determination of the applicability of finned tubes for 
a particular service involves the use of ordinary heat trans 
fer considerations plus an understanding of the effect of 
the fin on the performance of the tube. The basic heat trans- 
fer relationship prescribed by the Standards of Tubular Ex- 
changer Manufacturers Association® for bare tube surfaces 
can be modified for extended surface tubes 


Bare Tubes 


Equation 1 gives the fundamental relationship for de- 
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© Rigorous and approximate meth ds; 
> ; 7 
how to design for saturated 


and superbeate d feeds 


termining the required outside heat transfer tube surface 


irea, 


(1) 


n which 
A. required external surface area, sq ft, 
Q = total heat to be transferred, Btu per hr, 
At the proper mean temperature driving force, and 
U overall service coefficient of heat transfer, Btu pet 
(hr) (F) (sq ft of outside surface area) 
The overall coefficient 


»f heat transfer U,, for bare tubes is 


further defined as 


1 
l A A 
f t I 
h (<=) () 
h 


(.°) 


of fluid medium on 


in which 


h shell side coefficient outside of 


tubing 
fouling resistance on the outside of the tubing 


the tube wall (r 


X k 


resistance of ot wall in the case 


of finned tubes) 
fouling resistance on the inside of tubing, 


film coefficient of the fluid medium on inside of 


tubing 


mean heat transfer area of metal wall, and 


the 


surtace 


ratio of outside tube surface to inside tube 


Finned Tubes 
Equation | can also be used for determining the required 


external surface area for finned tube bundles 
which defines the overall coefficient of heat 


Equation 2 
transfer for 
bare tubes also may be used for finned tubes if the outside 
coefficient, h,, and outside fouling resistance, 1 are 
modified so as to include the efficiency of the finned surface 

The inside film coefficient, h,, for 
termined in the same manner 


finned tubes is de 
bare tubes 


as for ordinary 





TEMA* fouling factors* are used for the inside surface 
fouling. The resistance of the root wall of a finned tube can 
be computed in the usual manner since the resistance of the 
fin is taken care of separately. The remaining terms r,, and 
h, involve the performance of the fin. 

Fouling tests reported by Katz, et al.,* indicate that the 
fouling factors on the outside of finned tubes are about the 
same as for bare tubes and that solution cleaning of fouled 
finned tubes can restore heat transfer to its initial condition. 
Additional finned tube fouling data have been published by 
Armstrong’ and by Ames and Newell.® The usual normal 
fouling factors of TEMA® can therefore be used with inte- 
gral helical finned tube surfaces. 

The determination of the fin side coefficient has been the 
subject of a number of papers.*'® Gardner has presented 
fin efficiency curves for several forms of straight fins, an 
nular fins, and spines.'* Dusinberre has shown that the fin 
efficiency curves of Gardner can be approximated in simple 
algebraic form (in the high efficiency region) .'* The fin ex- 
tends out into the fluid stream and as a result has a “skin” 
temperature that lies somewhere between the root wall 
outer surface temperature and the fin side fluid “bulk 
stream” temperature. 


FIG. 1. Typical finned tube bundle. 


The fin efficiency « is defined as: 


_ q(actualat®)  t,, 
ier q (if at @,) “a 
where 

q = actual heat transferred through the fin 
the heat that would have been transferred 
if the fin surface temperature was at the 


root wall (or base of fin) temperature 


q (at ©),,) 


(temperature of bulk stream 
ture of metal fin), and 


(ti. — tne)» 


tempera 


(temperature of bulk stream 
ture of metal root), and 
(ty. = tr): 
Dusinberre’s relationship for a circumferential fin hav 
ing a rectangular cross section is: 


tempera 


l 


m 'D. 
“3b 


oe — 


(dimensionless ) 


aw ) mv 


*TEMA = Tubular Exchanger Manufacturers Association 
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where 
H = fin height (D, —D,) /2, 
h’, actual fin side coefficient, 
I TEMA fouling resistance on outside of fin tubing 
thermal conductivity of fin metal, 
fin thickness, 

D diameter over the fin, and 

D, root diameter. 

The factors that affect the skin temperature of the fin 
and the fin efficiency are: 

1. Fin material (thermal conductivity of fin metal). 

2. Fin thickness (if the thickness of a fin is increasea, 
the fin temperature tends to approach the tube root 
wall temperature rather than the bulk stream tem- 
perature ). 

Fin height (if the height of the fin is increased, the fin 
tends to approach the bulk stream temperature with 
a loss in temperature driving force). 

Film coefficient (as the film coefficient rises the fin 
temperature approaches the bulk stream tempera 
ture). 

5. Shape of fin. 

6. Fouling on the fin side 

Fig. 3 presents the values of fin efficiency as a function of 
the outside heat transfer coefficient h’, and outside fouling 
resistance r’, for 19 fin-per-in. tubes of the type shown in 
Fig. 1 and 2. 

The fin efficiency 
must be included in the design to account for the fact that 
the temperature drop across the fin film coefficient is dif 
ferent than that across the root surface coefficient. This can 
be illustrated in the following manner. Let 


Q2= A +Q 


is simply a correction factor which 


(5) 


where 
Q, total heat transferred, 
Q heat transferred thru fin, and 


Q, heat transferred thru prime metal (root metal) 


Considering a clean outside surface, 


Q, = h’, An, 


where 
t,,. — temperature of bulk stream, 
tug — temperature of fin metal surface, 
t,,, = temperature of root metal surface, 
h’ actual fin side coefficient 
But 
(t, (ty, 


therefore 
Q, h’, Ag, (t). tur) & 


and 
t,,) +h’,A 


mr 


(t,. t..2® 
a all Uae uae ee ae ee ee ee a, (10) 
An examination of Equation 10 indicates that a choice 
exists in the application of the fin efficiency @. The fin 
efficiency can be considered to either (a) reduce the tem- 
perature difference (t,,,—t,,,), (b) reduce the fin area, 
Amn, or (c) reduce the fin side coefficient, h’,. All three in 
terpretations are used and are of course equally correct 
Another alternate design procedure consists of combining 
the fin efficiency of the fin with the 100 percent efficiency 
of the root by taking a weighted average based on the rela 


Q, _ ae (t),. : 


tin 
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FIG. 2. Section of an integral low-finned tube. 


tive fin and root areas and reducing the effective film coef 


ficient, h’,, by this amount after having factored out the h 
in Equation 10. This method is used by Mack and Pitcher 
and Skiba.*® Tw« 


are presented below 


other alternate methods currently 
one is based on the application of fin 
efficiency to the fin area to give an equivalent area and the 
based on a modification of the fin 
method of Carrier and Anderson 
Equivalent Area Method 
Equation 10 can be factored to give the following rela 


second is 


tionship: 


where 


The equivalent area, A,., and actual fin side coefficient 


h’,, are related to the total outside area, A. and the design 
vllows 


h.A, = h’, A. 


coefficient h, as f 


(14) 
The design coefficient h, can be determined by solving 


Equation 14 for h_ to give 
1 g 


-n(*2) 


given in Equation 15 


(15) 


A 
The ratio " is the “weighted 


A 
efficiency” used by Skiba For convenience the ratio a 


can be plotted in advance for any tube as follows. Dividing 
Equation 13 by A, gives: 

A 

A 


A 
A plot of 
A 


using this relationship for tubes of the type 


shown in Fig. 1 and 2 is presented in Fig. 4. 
The fouling resistance r,, in Equation 2 is defined as: 


<) 
t 
A 
where 1 TEMA Fouling Resistance 
from Equation 15 and the value of r, from Equation 16 


can be substituted directly into Equation 2 and the overall 
coefficient U,, determined. Substitution of U,, into Equation 


(16) 


The value of h 


1 gives the required external finned tube heat transfer area 
A.. An illustration of this procedure is presented following 
a discussion of the Fin Resistance Method 
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in use 


resistance 


Fin Resistance Method 
Carrier and Anderson presented the fin resistance method 
for handling fin efficiency for the case of non-fouled fins in 
1944.°' The resistance of a non-fouled fin is defined as: 
l l 
h h 


resistance of the fin 


(17) 
where 1 


A relationship including fin efficiency which relates h 
and h’, is given by Equation 15 in which the definition of 
A... is given by Equation 13. If Equation 13 is substituted 
into Equation 15 and Equation 15 is substituted into Equa 
tion 17 for h 


derson is obtained 


the following relationship of Carrier and An 


It can be shown that if the fin surface is fouled Equation 


17 must be modified to include the fouling resistance as 


l ! 
l 
1 I A 
h q 
A 
TEMA outside fouling resistance 
To use the fin resistance method in design applications 


follows: 


where 1 


Equation 2 must be rewritten in the following form 


u fom Cod hall 0 Ba C9, 


(20 


FIG. 3. Fin efficiency of 19-fin-per-in. low-finned tubes 





in which 
h’ actual film coefficient of fluid medium on outside 

of finned tubing, 

TEMA fouling resistance on outside of finned tub 

ing, 

resistance to the fin (see Equation 19), 

resistance of root wall, 

fouling resistance on the inside of the tube, 

film coefficient of fluid medium on the inside of 

tubing, and 


ratio of outside tube surface to inside tube surface 


Equation 4 can be substituted into Equation 19 to give: 
D 

D 

m 


| “ | 3 VD. 
Te - rt. 
h’, ~~” - D. ) 
A, 3 Vb. 
For given values of h’, and r’, the fin resistance r, can be 
directly determined for a particular finned tube by use of 


Equation 21. Table 1 gives the dimensions of typical 19-fin 
per-in. low finned tubes. The fin resistance r, corresponding 


in Table 2 for a 


1 ; 
to various values of h’ + 9. jf are given 


44-in. admiralty tube. 


TABLE 2. Fin Resistance of *4 In. 19 Fin-Per-In. Admiralty Tube. 


l 


Te 


0 .00011280 
10 00011277 
20 00011274 
71) 00011264 
100 00011248 
200 00011217 
wo OOULLIZS 
1000 O00 10971} 
2000 00010679 


An examination of Table 2 indicates that the fin re 


sistance of this tube is relatively constant over the usual 
range of fin side coefficients encountered in finned tube ap 
plications. Fig. 5 presents the variation in fin resistance of 
19 fin-per-in. tubes. An illustration of the use of the fin re 
sistance method of design is presented under Example Cal 
culations. 


—————— 


TABLE 1. Typical Dimensions 


Plain Ends 
Nominal Alloy Wall Thickness 0 
OD (in i ir 
V6 Copper 071 
by Cu-Ni 
56 Admiralty 
5 Nickel 
Copper 
Cu-Ni 
Admiralty 
Nickel 
( Yopper 
Cu-Ni 
Admiralty 
Nickel 
! Copper 
l Cu-Ni 
l Admiralty 
l Nickel 


*Mean fin thickness is about 0.015 in., Ar—0.8 Ao and Ar 


625 072 
625 

625 077 
750 077 
750 077 
750 OR? 
750 O82 
875 083 
S75 OS? 
OR7 
OR7 
OSS 
OB 
OS2 
US2 


875 
875 
UUO 
O00 
1 UOO 
OOO 


0.20A 
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of Selected 16 Gage Wall 





4. Ratio of A.. to A. for 19-fin-per-in. low-finned tubes 


Example Calculations 
Illustrations of the use of the equivalent 
resistance methods for the determination of U 
19 fin-per-in. admiralty 


area and fin 
for a distil 
tubes are 


late cooler using +4 in 


presented as follows 


TABLE 3. Distillate Cooler Heat Transfer and Fouling Resistances 


Film Coefficier 


d 
water film coef 
fin side fouling 


ri, tube side fo 


*The determination of fin side filn 


articles in this series 


Solution: 


A. By The Equivalent Area Method 


This method involves the use of Equations 2, 13, 15 
16 and the determination of fin efficiency. Equation 4 in 
dicates that the fin efficiency is a function of 


D 
p.) 


Substituting the tube dimensions (from Table 1) and the 


and 


, and 


)k Y 


19-Fin-Per-In., Finned Tubing." 


(0). 989 5 ; 48 


) YSY 


5.48 


() 987 5 0 5 Ol 


() 987 « ; iY 


rtesy of Wolverine Tube 
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. 5. Fin resistance of 19-fin-per-in. low-finned tubes. 


outside coefficient and fouling (from Table 3) the expres- 
sions are evaluated as: 


0.048 0.256 


12 \  _. 9.001 ) (65) =} 
200 ” 12 


and 
0.737 


1.072 
V 0.640 


D, 
Vb. 
Substituting in Equation 4, 


l 
(0.256) 


0.975 
(1.072) 


This value could also have been obtained by use of Fig. 3. 
The equivalent outside area is calculated using Equa- 
tion 13: 


A. = A, + Ay = 0.088 + (0.975) (0.35) 


therefore 


A... = 0.429 sq ft/ft 


This value could also have been obtained by use of Fig. 4. 
Substituting A,., A,, and h’, into Equation 15 gives: 


0.429 
h, = 200 196 
(cass ) 


Substituting the outside fouling factor, A, into 


Equation 16 gives: 


and A. 


q’ 


0.438 
0.429 


r 001 00102 


The tube wall resistance is given by: 


(x:) 
Tw 
A, 


The overall coefficient, U 


XA, 
K A, 


(0.050) (0.438) 


.000 184 
(12) (65) (0.153) : 


is obtained by using Equation 2, 
U, 


3.39 


0.000 184 j - 
1000 


(0.001) (3.39) 


l 
+ 0.00102 
6 


1 
0.0131 


76.4 Btu/hr F-sq ft (outside surface ) 
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B. By The Fin Resistance Method 


The overall coefficient is computed using Equation 20 
The fin resistance is given in Table 2 and in Fig. 5. For the 
value of: 


l l . 
166.7 
l l 
+ 0.001 
h 200 


the fin resistance from Table 2 is: 
r, = 0.000112 
Substituting into Equation 20 gives 
1 
U, 
3.39 
0.000184 0.001 (3.39)4 
1000 


0.001 0.000112 


200° 
0.0131 


therefore 
l 


0.0131 


76.4 Btu/hr F — sq ft (outside surface ) 


Discussion 


It is a matter of personal choice as to which method ts 
to be preferred. It is apparent that the corrections for 
fin efficiency are very slight in the above example. With 
fin efficiencies of 97 percent or higher the error introduced 
in assuming 100 percent efficiency will give satisfactory 
designs for most design purposes. The alternate methods 
give identical results and indicate how fin efficiency can 
be used in designing finned tube heat exchangers. 
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Calculation problems in heat exchangers, 


flanges, piping system stress analyses bj 


machines has reached production-line stage. 


On Automatic Computers 


A.M. Peiser, M. W. Kellogg Company 


Tut M. W. Kellogg Company is 
presently engaged in a program of 
adapting standard engineering design 
calculations to automatic computing 
machinery. All current process and 
equipment design practices are to be 
reviewed under this program so that 
the eventual scope of the computer 
operation may be assessed. The aim 
of the program is to extend the use of 
the computer as a design production 
line tool as far as is technically feasible 
and economically justifiable. 

In order that the computer be used 
efficiently in work of this sort, two 
conditions should be met. First, the 
burden of assembling the information 
for a given problem should be placed 
upon the computer so as to reduce, 
as much as possible, the “set-up” time 
required for each individual design. 
This reduction in “set-up” time is 
achieved by building into the computer 
program all of the technical data that 
are required in the design, so that the 
engineer need specify only the most 
essential information related to the 
problem. The time that would normally 
be spent in collecting technical data is 
eliminated. 

Second, the computer should carry 
out the calculations in an automatic 
fashion, so that the operation can be 
entrusted to low-level personnel. This 
has the double advantage of permitting 
greater flexibility in computer schedul- 
ing and, of greater importance, of free- 
ing trained personnel for higher level 
technical activities. The problem of 
achieving automatic computer opera- 
tion represents the major difficulty in 
adapting the computer to the design 
production line. Typical design prob- 
lems place only a modest calculating 
burden upon the computer. However, 
the calculations are normally inter- 
spersed with decision-making steps 
ranging from trivial decisions to those 
that require the utmost of engineering 
skill and judgment. It is the extent to 
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which the capacity to make these dec! 
sions is built into the computer pro 
gram that determines the automatic 
nature of the design. While it is un- 
doubtedly true that many design prob- 
lems are not amenable to treatment in 
a completely automatic fashion, it is 
anticipated -hat a sizable quantity of 
present work can be handled conveni- 
ently and efficiently in this manner. 

Among the problems which have 
already reached the production-line 
Stage are the analysis of stresses in 
piping systems, the design and rating 
of flanges, and the design of liquid- 
liquid heat exchangers. 

The limitations of present comput 
ing facilities (the card programmed 
calculator) have served to limit the ap- 
plications to liquid phase, turbulent 
flow fluids in both the tube and shell 
sides, Within this area, however, a wide 
variety of designs has been carried out, 
encompassing any combination of hy- 
drocarbons, water, or water solutions 
as the heat exchanging media 

This company has on order, for de 
livery in the near future a magnetic 
drum type calculator. In anticipation 
of this unit, the heat exchanger pro- 
gram has been expanded to include all 
combinations of single-phase flow, in 
either the viscous or the turbulent re- 
gion. Eventually, the program will be 
extended to include two-phase flow as 
well. 

The advantages expected from com 


ONE COMPUTER HOUR! 
EQUALS ten man-hours on Card- 
Programmed Calculators; a greater | 
saving is obtainable with higher | 
speed memory-type equipment. This | 
article shows in detail just how com- | 
puters are employed to speed design | 
of heat exchangers in an engineer- 
ing organization. 


aoe ae ee 


puter operation have already been re 
alized to a limited extent in the case 
of heat exchangers. The use of the 
computer to date has resulted in the 
following significant advantages 


(1) Information The capacity to 
examine various alternatives in 
a given design has been greatly 
increased. Thus, for a given 
design cost, it is possible to 
obtain more information more 
quickly than has previously 
been possible. 


Costs — Experience to date 
indicates that one compute! 
hour on the CPC is equivalent 
to about ten man hours. This 
amounts to a savings of approx- 
imately a factor of three in the 
cost of thermal rating. The 
comparison will be even more 
favorable with the arrival of the 
Datatron. 


Schedules — use of the com 
puter has enabled the design 
engineers to absorb peak work 
loads which would have 
required extensive overtime in 
order to meet required sched 
ules. 


Preparation of Design Data 

In Keeping with the requirement that 
the burden of assembling technical 
data be placed upon the computer, all 
of the technical data required in ex 
changer rating have been built into the 
computer program. Thus, the com 
puter is able to calculate such quanti 
ties as viscosities, conductivities, spe 
cific gravities, friction factors, heat 
transfer coefficients, etc., at any operat 
ing conditions it may encounter during 
the course of a design. What is in- 
volved here is an extensive program of 
curve fitting so that existing design 
charts can be represented within the 
computer by mathematical formulas. 
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With such information available as 
part of the computer program, the task 
of preparing for a given design Case is 
quite simple. In Fig. | is shown a sam- 
ple exchanger data sheet presently in 
use. The information required by the 
computer is only such basic process 
information as the inlet and outlet tem- 
peratures, flow rates, heat duty, allow 
able pressure drops, and the physi- 
cal characteristics of the exchanging 
streams, together with fouling factors, 
tube dimensions, and the allowable 
stresses of the metals involved. It will 
be noted that only 
needed to enable the computer to dis- 
tinguish between hydrocarbons, water, 
or water solutions; the technical data 
for all of these fluids are built into the 
program, and the computer decides 
which to use on the basis of this signal 


a simple signal 1s 


The calculation is essentially an iter- 
ative one, and is begun with a suitable 
estimate of the total surface require- 
ments. To this end, as in hand calcula- 
tions, the engineer is required to supply 


the computer with a trial value of the 
overall heat transfer rate. This assumed 
rate is given on the data sheet along 
with the other data for the problem, as 
indicated in Fig. | 

In many cases, circumstances exter- 
nal to the exchanger may force certain 
limiting conditions upon the design 
Thus, nozzle size, number of passes 
minimum surface, or other quantities 
may be specified in advance. Provision 
is made on the data sheet for the eng! 
neer to indicate such restrictions. The 
operator handles these special condi 
tions in a routine manner, incorporat 
ing them in the computer program as 
needed 


The Calculation Procedure 

An outline of the order in which the 
calculation is carried out is given in 
Fig. 2. Starting with the preassigned 
estimate of the overall heat transfer 
rate, the computer carries out a com- 
plete design, performing the following 


steps 


(1) Determination of the number 


of shells in a series 


Calculation of the log mean 
temperature difference 


Determination of shell and 
channel nozzle sizes 


Calculation of shell size 


number of passes 
Ihe complete tube sheet layout 


Ihe spacing and cut of the 


baffles 


The calculation of heat transfer 
rates and pressure drops on 
both the tube and shell sides 


Many of the crucial steps in the de 
sign, such as the selection of the shel 
size, the number of passes, the tube 
sheet layout, the baffle arrangement 
etc., are not amenable to solution by 
simple mathematical formulas or by 
the direct calculation. To enable the 
computer to make the decisions neces 
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FIG. 1 Typical data sheet for computer calculation use 


REFINING ENGINEER, October, 1957 





INPUT pata}- —p| TRIAL 
——— | HEAT 
| RATE 
Gennemnenneseeeen J 
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LAYOUT 
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REQUIREMENTS } ~~) END 
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> CALCULATE 
LMTD 
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~ 


TEST 
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PRESSURE DROP 
™ es 


OK 


r 


, ' . 
| CALCULATE SHELL SIDE }— DESIGN }q 
| HEAT RATE AND 
| PRESSURE DROP 


BAFFLES 


NG 


FIG. 2. A plan for heat exchanger design calculations 


sary to carry out these steps, the re- 
quirements of each situation must be 
formulated in mathematical terms, usu 
ally by means of a system of inequali 
ties, and convergent methods must be 
devised to obtain appropriate solutions 

In some cases, where such a formu 
lation would be of very great complexi- 
ty, the difficulty is overcome by a sim- 
ple step-by-step procedure. An exam- 
ple of this is the selection of a new shell 
size at the end of a given trial rating. 
If, after one trial, the exchanger is 
under (or over) surfaced, the trial shell 


FIG. 3. Schematic diagram for six-pass tube layout. 
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size is § mply increased (or decreased) 
by one standard size and the rating ts 
repeated. It will be noted that the engi 
neering judgment normally applied at 
this point is merely a device for reduc 
ing the number of trials. The inability 
of the computer to exercise this judg 
ment is compensated for here by the 
speed with which it carries out success 
ive trials 

Ihe number of trials required, and 
hence the rapidity with which the com 
puter arrives at a final design, 1s 


strongly dependent upon the assumed 


trial heat transfer rate. In some cases, 
with a good guess, a single run through 
the computer is sufficient. In 
a bad one, many 
uns may be required. The situation is 
analogous to “hand calculations in 
which, depending upon the individual 
a highly variable number: 


Cases 


where the guess is 


exchanger, 
of trials is needed to satisfy the surface 


und pressure drop requirements 


Tubesheet Layout 

Perhaps the most formidable prob 
lem that arises in the design is the tube 
sheet layout. Because of the multiplici 
ty of possible layouts, due to variations 
n shell size, tube size and pitch, nozzle 
sizes, and number of passes, existing 
information on tube count versus shell 
size is fragmentary. Thus, it 
possible to build a complete table ol 
layouts into the computer program 
Since the program is required to han 


dle exchangers of any size or condition 


was not 


it is necessary for the computer to be 
able to determine its own tube count 
for any shell that it might arrive at 
during the design 

The problem may be stated as fol 
Given the shell size, the number: 
nozzle 
size, the tube pitch, and the tube spac 


1 
iOWS 


of passes, the sizes, the tube 
ing at partitions, it is required to ar 


range tubes in rows in such a way that 


(1) No tube 
shell, 


encroaches upon the 


upon the partitions, or 


upon the nozzle openings, 


The 


among the passes 1S as 


distribution of tubes 
nearly 


even as possible, and 


3) The maximum number of tubes 


Is used 


FIG. 4 Layout for determining location of first tube row 
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The physical characteristics of the 
shell 
region” within which tube centers may 
be placed without encroaching upon 
the shell or the nozzle openings. Such 
Tubes 


and the nozzles define sate 


a region is indicated in Fig. 3 


must be placed within this region in 


successive rows, with due regard for 
the spacing required by the partitions 
The partitions are normally set in an 
H-type” 


by the 


arrangement as determined 


number of passes. A six-pass 


arrangement is shown schematically in 
Fig. 3 
The 


ceeds in what might be regarded as the 


layout on the computer pro 
mathematical counterpart of the pro 
cedure followed by a layout draftsman 
The computer first makes an estimate 
of the total and hence ot 
the average number of tubes per pass 
It then 
beginning near the inlet nozzle 

tional until the 
tube count Is as as possible to 
the estimated This 


concludes the first pass 


tube count 


Starts to count tubes in rows 
Addi 
rows are added total 
close 
number 


per pass 


If there are more than two passes 
H type 
pairs ot 
ically about 
arrangement Is as 


the 


the computer then begins the 


arrangement in which passes 


are placed symmet: the 


center-line. The tube 


ibove, except that center-line of 
tubes is removed to provide space fo 


Ag un 


added until the tube count ts as close 


the partitions tubes rows are 
as possible to the estimated number ot 


tubes per pass 








rABLE I SUMMARY OF 


No. of 


Passes 


Shell ID Nozz 


COMPI 


Dube 


OD 


The process continues until the fina 
pass is reached. In this pass, tube row 
are added until the outer limit of tubc 
rows 1s reached 
The layout procedure hi 
integral par 
| he 
decides when the end of 
the 
irrangement if needed, switches 
the 


tubes 


grammed as an 


design calculation compute 
counts tubes 


a pass Is Ie iched, switches to 
H-type 


back to the straight type 


keeps track of the 


for rina 


Pass needed 


for the determination of the free diam 


J | ind ends the layout at the fina 


tube row. Some of the problems arising 


in the layout are discussed in the 


Appendix 
\ summary of some of the layouts 
carried out on the computer ts 


in Table | 


layouts compare favorably with hand 


give! 


In most cases, computer 


layouts, although the distribution o 
tubes among the passes has tended to 
be more uneven. In the subsequent 


however, only the total tube count 


ing 
ind here the computer has 


tended to agree with hand 


IS Important 
generally 
lavouts. In 


some iscs, an expenrenced 


layout man can somewh 


improve 
upon the machine solution by empk 
ng various degrees of judgment not 


the pr 
nticipated that 


built into esent program. It 


with the greater flex 


bility available on a magnetic-drum 


type computer, and with the exper 


' . , ned t WY } ' 
ence ned to datc nodific ons ¢ 


be made in the program to permit the 


do as well as the draft 


computer to 


man im Vv Wm ¢ 


wes 


TER TUBE SHEI LAYOU 


Hand Lavout 





> > 
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In order to start the lavout, as indi 
cated above, the computer 
estimate the total tube 


much as it is only 


must first 


count. Inas 
the tube count that 
s required in the subsequent rating 

would be consid 


the 


is evident that there 


erable advantage in estimating 


count fairly accurately. It would then 


be necessary to make only one layout 
after the design has been completed 
and the proper shell size and number 
of passes determined 

We have developed a 


the 


suitable ap 
tube count. It ts 


proximation for 
a careful determ: 


rea available for placing 


obtained simply by 
nation of the ; 
The 


the form 


tubes tube count ts estimated in 


region 


(area Of partitions 
(tube pitch) 
In Table II is 


estimated 


given a comparison of 
and the actual 


tube counts obtained from detailed lay 


tube counts 


out calculations. The errors in the esti 

mated count are well within the accu 
en 

n the actual calculation 

layout ts 


the 


computer, the com 


by passed 
The by 
2. In 


calculated 


during various 


pass indicated 


circuit is 
the lavout 1s 
even on the final run 


few borderline 


prac tice, 
irely 
Aside 


vhich 


irom a cases in 


the precise tube count is critical 


the estimated tube count has been 


found to be entirely satisfactory 


Production Experience 

Most exchangers are processed by 
the computer quite unspectacularly, in 
the routine fashion of production work 
Occasionally, however, a case arises 
n which it is reasonable to believe that 
the yielded a better 


gn than would have been obtained 


computer has 


aes 
by hand. This is in no sense a reflection 
upon the heat exchanger engineer 
Rather, it is the direct result of the 
ibility of the computer to perform 

iarge 


volume of calculations in a short 


time. It is comparatively 
try a smalle 
Little is 


and much is gained 


Casy, in 


doubtful case, to shel 
size, Tor lost t 


example 
work. 


it does The 


does not 
demands of production 


this 


calculation 


schedules rarely permit 
experimentation in hand 
The computer 


effectively 


type 


been 


conservation sti 


has used ve 
in water 
ies related to the design of cooler 
The problem is that of striking an ex 
nomic between the 


balance quantit 


of water and the amount of surfac« 
required to meet a given heat duty. I! 
is NOt uncommon fo! 
the same cooler to be submitted to the 
computer, each with a different 
assigned outlet water temperature (or 


From the 


several cases of 


water flow rate) resulting 
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designs, it is relatively easy for the 
heat exchanger engineer to select the 
one most suited for the particular 
application under consideration. 


Appendix 
Some of the problems that arise in 
tubesheet layouts on the computer are: 


(1) First tube row: The computer 
is faced in on the problem of de- 
ciding the location of the tube 
rows. It is a question of whether 
to take the first row as near the 
inlet nozzle as possible (Fig. 4 
(a) );or the last row as near the 
outlet nozzle as possible (Fig. 
4 (b) ); or to use some interme- 
diate location (Fig. 4 (c)). In 
general, the quest‘on is resolved 
as follows (see Nomenclature): 
The distance between extreme 
rows must satisfy the inequality 


m 
(n— 1)p +=(q-p) [ R, + R 


so that 


P 


Using the “greatest integer” 
notation ({x] = the greatest in- 
teger in x), we have 


R, + R, —~ (@-p) 


P 


If d denotes the distance the 
first tube row is moved away 
from the inlet nozzle side, then 
the half-length of the last tube 
row is given by: 
R?—(D + d—R,)? 

and the number of tubes in the 
last row by: 


t, = 2[(L/p] + |. 
We choose “d” so that there is 
no wasted length in the last row, 
that is, so that 


— l 

_gnueer amd 
If we add the restriction that 
the last row must not encroach 
upon the outlet nozzle, we have: 


jR,—D+\/ R*?— 
R,+R,—D 


d = min 


(2) Estimated tube count: Since 
each tube requires an area equal 
to p* within the safe region, the 
tube count can be estimated 
from the total area available 
for tubes. The area of the safe 
region is: 
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R? R 
— arctan ( \ R 


R, /R?—R 


A R: )* arctan(~ R = a) 
{ 


R R ES 
2 | 
From this must be subtracted 
the area lost because of the par- 
titions. This is estimated as 
(q-p)mR 
and we obtain the estimated 
tube count from: 


Nes A — (q-p)mR | 
P 


(3) Location of partitions: The com- 


puter attempts to place in each 
pass a number of tubes as close 
to (N,.;/m) as is possible. Sup- 
pose that, after j rows, the total 
count in a given pass satisfies 
the inequality 


| 


~ 


the j-th row is the final row of 
the pass. Otherwise, the (j-1)* 
row is the final row. 


"This'll get a load off my mind.” 


Nomenclature 


D 


distance between first and 
last tube rows 


= distance first row is moved 


from extreme location 
number of passes 
number of tube rows 
tube pitch 

tube pitch at partitions 
radius of safe circle 


maximum displacement of 
extreme tube rows at inlet 
and outlet side, respec- 
tively 


number of tubes in row n 


number of tubes in a pass 


TABLE Il. Comparison of Estimated and 


Actual Tube Counts 


tT 
le. 
oh gy ) 


———— 


ae Vs 


be = al 
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‘Process Type’ instruments 


Installed on New Refinery Boiler 


Conventional refinery instruments ease maintenance problems, 


H. G. Morgan Utilities Superintendent 
Creole Petroleum Corporation 
Amvoy Bay, Venezvela 


Rec ENT expansion of petroleum re- 
fining facilities at the Amuay Bay re- 
finery, of the Creole Petroleum Cor 
poration in Venezuela, resulted in a 
substantial increase in steam demand 
In anticipation of this increased de 
mand, a new generator, rated at 200,- 
000 Ib per hr, 615 psig, 760 F, was in- 
stalled in 1954. 

Because refinery power plants, in 
which all of the required steam and 
electricity are generated, must be in- 
tegrated with and subordinate to the 
needs of the various process units, a 
somewhat different control problem 
was faced compared to that of a large 
central station installation 

In this particular case two 180,000 
lb per hr steam generators were al- 
ready supplying processing steam at 
Amuay Bay and three 9375 KVA tur 
bine driven electrical generating units 
were also operating before the new 
boiler was installed. Both of the older 
boilers were equipped with conven- 
tional combustion controls, which left 
much to be desired from the standpoint 
of the refinery power plant operator 

In addition to operating convenience, 
two other prime requirements gov- 
erned the choice of the new control 
system and equipment 

1. Careful consideration should be 

given to the related action of the 
master pressure controller and 
the fuel flow-air flow controls 
in handling sudden and severe 
load changes. 

Provision should be made to 
compensate for the immediate 
“swell” effect felt by the level 
controller under conditions of 
rapid load change. The level 
control system should ignore 
transient indications and main 
tain dynamic control of the rate 
of boiler water feed in direct 
ratio to steam consumption. At 


permit wide flexibility at Creole’s Amuay Bay refinery 


the same time, any true increase 
or decrease in drum level must 
be automatically corrected to 


insure safe operation 


Instrumentation Requirements 
With regard to instrument applica- 
tion, the boiler was treated the same as 
any other process unit that requires 
automatic control to obtain optimum 
results from both operators and equip 
ment. 
Accordingly, control system design 
took the following direction 
1. The measuring and controlling 
devices are similar to the “pro- 
cess type’ instruments used 
throughout the main refinery. In 
this way, the refinery instrument 
department, already thoroughly 
familiar with that type of equip- 
ment, has no difficulty maintain 
ing the boiler house equipment 





- = 


Spare instrument parts and sup 
plies used in the refinery also 
serve to maintain the new equip 
ment 

[he system is flexible enough to 
maintain stable control at all 
times under different load con- 
ditions and with widely different 
types of fuel 

The boilers are operated from a 
central control panel by a mini 
mum number of men Graphic 
illustration of the boiler and con 
trol system is used to facilitate 
operator training 

All important variables are re 
corded so that the station super 
intendent can easily review past 
operations Necessarv records of 
steam produced, water con- 
sumed, and other essential data 
are available to the accounting 


departments 


FIG. |. A graphic contro! panel is the focal point of the boiler contro! system 
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FIG. 2. This base-loading, load-balancing station permits the engineer to remove a boiler 
from the master controller. Output of the base-loaded boiler is changed by manual adjustment 
of the control index of its boiler stream flow controller. 


The generally accepted principles of 
combustion control were followed, but 
because the instrumentation was de- 
signed around the type of equipment 
more commonly found in refining and 
chemical processes, some differences 
were inevitable. All of the various re- 
cording and indicating control stations 
are standard Foxboro Model 53 Con- 
sotrol instruments and the many stand- 
ard auxiliary devices — ratio, pneu- 
maticset-ratio, pneumaticset——-were in- 
valuable in establishing a completely 
interconnected control system. 


Control Panel 

The focal point of the control sys- 
tem for the boiler is a Foxboro graphic 
control panel on the operating floor, 
shown in Fig. 1. As a memory aid to 
the operating engineer, the points of 
measurement, positions of valves and 
damper operators, and instrument in- 
terconnections are shown in a simpli- 
fied flow diagram of the unit. 

To use the centralized panel to best 
advantage, the important measure- 
ments are transmitted pneumatically. 
Temperatures are measured electroni- 
cally from thermocouples. Air for the 
instruments is taken from the main re- 


ABIERT, 


FIG. 3. The cylinder positioner for the induced draft fan inlet 
damper is pneumatically operated, is controlled by furnace 


pressure. 
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finery air header through a reducing 
station and a complete drying and fil- 
tering unit. A separate stand-by com- 
pressor autematically cuts-in if there is 
a failure. As further protection, an 
emergency air lock system is arranged 
so that if there is a complete air fail- 
ure every valve and cylinder operator 
will be held in its last operating posi- 
tion until the lockup is released by the 
Station engineer 


Master Pressure Control 

The combustion control system is 
directed by a master pressure control- 
ler connected to the main steam header 
Operating from a supersensitive meas- 
uring element this instrument responds 
to minute changes in header pressure 
and adjusts the combustion air and 
fuel systems to maintain the pressure 
at the desired setting regardless of 
load changes. The engineer in the boiler 
house can manually change the setting 
of the master pressure controller to 
raise or lower the refinery header pres- 
sure and the boilers will automatically 
adjust for the change in load. 

A _ base-loading load-balancing sta- 
tion shown in Fig. 2 permits the en- 
gineer to remove a boiler from the 


master controller for base load opera 
tion. The output of the base loaded 
boiler is changed by manually adjust- 
ing the control index of its boiler steam 
flow controller while the remainder of 
the control system remains on automa 
tic operation. 

The load balancing regulators make 
it possible for the engineer to modify 
the master controller output to adjust 
relative loading of individual boilers 


Combustion Air Flow Control 

Flow of combustion air ts measured 
and transmitted to an air flow con 
troller, the output of which operates 
the cylinder positioner for the forced 
draft fan outlet damper. Air flow ts ad- 
justed in accordance with the demand 
of the master pressure controller on 
load balancing, and the boiler steam 
flow controller on base load. In either 
case, increased demand results in in 
creased combustion air flow 


Fuel Flow Control 

The flow control system for fuel gas 
and fuel oil automatically proportions 
the flow of these two fuels according to 
their availability. 

In operation, the output signal from 
the air flow transmitter sets the contro! 
indexes for the fuel controllers through 
ratio relays, guaranteeing air availabil 
ity for burning the fuel. This arrange 
ment is somewhat different from other 
combustion control systems, but was 
considered desirable because of pos 
sible lag in obtaining air flow suf 
ficiently fast after an increase in fuel 
flow. The flow ratio of the two fuels is 
established by the setting levers on the 
ratio relays. 


FIG. 4. Behind the control panel. Temperatures are transmitted elec- 
tronically, other measurements pneumatically. Here can be seen the 


speed bias relays that are used to control combustion air flow and 


furnace pressure. 
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Furnace Pressure Control 
Furnace pressure is measured and 
transmitted to a panel-mounted indi- 
cating control station and to a field- 
mounted controller which pneumatic- 
ally operates the cylinder positioner for 
the induced draft fan inlet damper as 
shown in Fig. 3. Manually setting the 
control index at the control station sets 
the control point of the field-mounted 
controller to establish optimum firebox 
conditions. Normal setting of the draft 
controller is minus 0.1 in. of water but 
it is a simple matter during operation 
to change the control point setting 
manually to any required value 


Fan Speed Bias Control 

Combustion air flow and furnace 
pressure are controlled primarily by 
dampers and secondarily by speed con- 
trol of the fans. The portions of damper 
stroke in which speed bias control is 
desired are established by setting the 
trip points for the speed bias relays 
mounted behind the panel as shown in 
Fig. 4 


Boiler Level Control 

Because of the high steaming rate, 
small steam drum, and low boiler 
water-holding capacity, it was expected 
that the “swell” effect would be con- 
siderable, making control of level some- 
what difficult. The drum level control 
system consists of three elements: A 
ratio flow controller for feed water 
flow and steam flow, with the ratio set- 
ting automatically changed by a level 
controller. On the theory that for every 
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pound of steam produced a pound of 
water must be added to the boiler, there 
is a predetermined ratio between feed 
water flow and steam flow. The level 
controller on the drum acts in a super- 
visory capacity and automatically ad- 
justs the ratio between feed water and 
steam flow to hold the level constant 

As considerable “swell” effect was 
anticipated in this installation it was 
necessary to include a special device 
which introduces an adjustable time 
delay in the response of the level con- 
troller to change in steam flow. The 
delay allows feed water flow to parallel 
steam flow during transients thereby 
minimizing “swell” or “shrinkage.” 


The time delay can be adjusted to 
match the time constant of the boiler 


Monitoring Instruments 

In addition to control instrumenta- 
tion, indicators and recorders are pro- 
vided for important variables such as 
feed-water pressure, feed-water con 
ductivity, flue-gas oxygen content, and 


selected plant temperatures 


Results of the System 
The boiler and its instrument system 

have been in service approximately 

two years. In that time, the following 

conclusions have been established 

|. The graphic flow diagram has 

definite value during emergencies 
and in training new operators 
The use of “process-type™ instru 
ments did not complicate opera 
tor training 
Instrument maintenance has 
been greatly simplified through 
the use of “process-type”™ instru 

ments 

The instrument system has per 

formed much better than the 

conventional power plant control 

systems on other boilers in the 

refinery 

Space has been saved 

Operators have highly praised 

the convenience, flexibility, tight 

control, and ease of handling 

which this type of system pro 

vides 

Use of the “process unit” ap 

proach to boiler instrument ap 

plication is valid and sound. * 


New Tray Gasketing Reduces Leakage 


Designed specifically to meet in- 
stallation and service conditions inci- 
dent to sealing joints between tray sec- 
tions and around the tray circumfer- 
ence, a new gasketing made of pure as- 
bestos fiber and knitted Monel wire 
has been developed. Conventional gas- 
keting generally used for such instal- 
lations is made of asbestos and cotton 
woven in tape form 

When conventional gasketing was 
used to seal these joints, in a column at 
a large East Coast refinery, it was found 
difficult to keep water-test leakage to 
the desired minimum, even on new in- 
stallations made at normal turn 
arounds. And after a year’s run, leak- 
age was often as high as 370 percent 
above allowable, with serious effects on 
production and product quality. Ex- 
amination of trays showed excessive 
localized leakage at these joints. Con- 
ventional gasketing generally had to be 
replaced. It had not only lost its resili- 


ency, but the cotton had become 
charred away, leaving open spaces 
along the joints. General overall leak- 
age through risers and caps, while defi- 
nitely present, was apparently not so 
serious a consideration 

Tray No. 28 of a 9-ft ID atmos- 
pheric tower in a crude oil pipe still 
was selected for the first installation of 
this new tray seal because it had been 
a particularly troublesome “leaker” 
with conventional gasketing. Operat- 
ing temperatures of 200 F with highly 
corrosive conditions literally “burned 
out” the cotton, resulting in excessive 
localized leakage at the end of the run 

When the new tray seal was first in- 
stalled, leakage tests show 6 percent 
under allowable, with no localized leak- 
age. At the end of a year’s run, total 
tray leakage had risen to only 67 per- 
cent above allowable, compared to the 
370 percent previously experienced. 
Moreover, examination of the tray dur- 
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ing tests showed that only 20 to 25 per 
cent of this leakage was traceable to the 
gasketed joints. The tray seal showed 
no charring, was still resilient and was 
not replaced. Tightening of a few of the 
tray section bolts was the only atten 
tion required 

As a result of this experience ove! 
full year’s run under normal operating 
conditions, tray seal was installed on 
all 29 trays within this tower. In addi 
tion this new gasketing also was in 
stalled on Tray No. 8 in the 18 ft 6 in 
ID vacuum tower at the same unit 
Here temperatures are in the range of 
730 to 750 F. Tests at the start of the 
run showed total tray leakage 19 pe 
cent below allowable. Thus far it has 
only climbed to approximately 4 per 
cent above allowable. Tests to dee 
mine how much of this is localized and 
how much is overall cannot be made 
until the next scheduled turn-around 
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A MAJOR refinery problem has been 
the disabling of distillation equipment 
by salt water. Even the most modern 
refinery is subject to severe damage if 
reliable desalting and dehydration 
equipment does not function contin- 
uously. Consequently, the separation 
of crude oil, salt and water has been a 
major, though sometimes poorly rec- 
ognized, problem of the industry. In 
early days, vast quantities of crude 
have been wasted or destroyed by 
burning because of brine content that 
made the crude unmarketable in the 
field or unusable at the refinery. 


Brines in Crude Oil 

Brines reside in crude oil principally 
because salt water generally underlies 
the crude oil in the geological forma- 
tion from which it is produced. With 
careful production methods it is pos- 
sible to produce wells initially with no 
salt water. However, as the producing 
life of a field is extended, increasing 
proportions of salt water are produced 
with the oil. Salt water encroachment 
normally starts at the edge of the fields 
and progresses until the production is 
predominantly water rather than oil. 
The oil field waters which are pro- 
duced with crude oils vary widely in 
composition and the amount of salts 
which they carry in solution, but their 
concentration is generally greater than 
that of sea water, and they are there- 
fore termed “brines.” 

Emulsification of the water and oil 
issuing from wells occurs in the forma- 
tions themselves, and in mechanical 
equipment such as pumps, chokes, gas 
separators and piping. These emulsions 
may comprise varying proportions of 
oil and water, from 0 percent to 100 
percent, but pipelines will not purchase 
the oil until its water content is re- 
duced to the 0.5 percent to 2 percent 
range, varying with the specifications 
prevalent for the geographical area and 
the purchaser. These particular values 
for the maximum water contents are 
dictated, not by the amounts which the 
refinery would prefer to have, which is 
no water at all, but rather by the diffi- 
culties of reducing commercially the 
water contents in crude oils to lower 
values by even the best dehydration 
methods. 

The water exists predominantly in 
the form of dispersed particles (water- 
in-oil type of emulsion) which will 
vary in size from large drops down to 
small ones of about 1 micron (.00004 
in.) diam. Character of the water and 
of the oil (gravity, surface tension, 


FIG. |. Typical forms of salt crystals in crude oil. 


This month's feature report — 


Crude Oil 
Desalting 


A MUST FOR THE MODERN REFINERY 


Salt removal may boost throughput by one-third; 
operating costs are almost negligible 


FIG. 2. Electrical dehydrator at Lagunillas, Venezuela, handling 8500 bb! per day 
of 15 API gravity crude. 





chemical constituents, etc.) and pro- Dehydration of Crude Oil 


duction methods will determine the 
size distribution and stability of emul- 
sion particles. These drops are stabi- 
lized by adsorbed films of naturally oc- 
curring emulsifying agents in the oil, 
which are surface-active materials such 
as asphalts, resins, waxes, solids and 
Organic acidity. Thus, the amount of 
salt which will be carried by the crude 
oil as it arrives at the refinery will vary 
not only according to the amount of 
water left in it, but will also depend on 
the salt concentration of this residual 
brine 

Another source of brine contamina- 
tion resides in tankers. Ballast (sea 
water) becomes mixed with crude oil 
while the vessels are at sea and during 
the discharge of the oil from the tank- 
ers to shore installations 


Analysis of Brines 

Normally, at refineries, analysis of 
the amount of salt in crude oil is made 
by titration for chlorides, though sul- 
fates and carbonates are generally also 
present and in some cases sulfates are 
predominant (Wyoming, Posa Rica, 
etc.). The geologic formations (water- 
bearing sands, gypsum, limestone, dol- 
omite, etc.) from which the oil comes 
influence the composition and concen- 
tration of brines, and concentration of 
salts in the brine will vary widely from 
field to field. For each 0.1 vol percent 
of water the salt content in the crude 
oil may vary from 2 ptb* to 100 ptb 
Though the pattern is random, an aver- 
age figure of 20 ptb for each 0.1 vol 
percent of water is common. Of the 
chlorides, the distribution of salts may 
be about 75 percent sodium, 15 per- 
cent magnesium, and 10 percent cal- 
cium. 

The approximate average of water 
contents of crude oils received at refin- 
eries during recent years is 0.3 vol per- 
cent. The average salt content re 
ported, as sodium chloride, 1s approxt- 
mately 60 ptb. The range of daily aver 
age salt content in the raw crude 
charge is from 5 ptb to 200 ptb; spct 
samples may show much higher values 
The individual particles of brine in the 
crude received at refineries are usually 
1 micron or less in diameter and are 
the most refractory portion 

Crystalline salt will occur only occa 
sionally in crude oil, as when consid 
erable gas is produced with it and 
evaporation due to gas “stripping” of 
water occurs. It is more commonly 
found as part of the refinery charge 
when topped or reduced crude is mixed 
into it, and in such cases its presence 
requires severe desalting procedures 
Fig. 1 shows how crystalline salt in a 
crude oil appears under the micro- 
scope 


*ptb=— pounds per thousand barrels of crude 
1 pth = 2.85 parts per million, approx 


Dehydration of the crude oil emul 
sion is accomplished by gravity separa 
tion or settling of the water particles, 
which, under proper viscosity condi- 
tions that may be provided by heat 
proceeds readily with the larger par 
ticles. However, the smaller particles 
must be coalesced to particles large 
enough to settle into a continuous 
water layer within a practical period 

To permit coalescence of these 
smaller particles upon contact, the sta 
bilizing effect of the film, adsorbed at 
the oil-water interface, must be coun 
teracted by demulsifying chemicals of 
higher surface activity. These chemi- 
cals are chosen empirically from a 
multitude of available compounds 
They are more or less specific for the 
wide variety of petroleum emulsions 
which suggests that the mechanism of 
the emulsion-resolving process is too 
complex for explanation by any simple 
theory They are added generally in 
ratios of from 1 part in 10,000 to 
part in 100,000 of treating chemical to 
oil; in some cases, only a few parts pe 
million will suffice 

Electrical 
emulsions is accomplished by subject- 


ing them to electrical fields of high 


resolution of oil field 


gradient, e.g., several thousand volts 
per inch. Under the influence of the 
electrical field, water droplets become 
mutually attractive due to induced 
electrical charges on the drops. The 
effect of these charges, and the result 
ant forcible 
comes the stabilizing films and a rapid 
separation of the oil and water phases 


collision of drops, over- 


As coalescence progresses, the 


between particles 


follows 


distance increases 
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us? ating emuls 


FIG. 3. Photomicrographs 


cation in desalting; (A) oil to be desa ted 
(B) the same oi! emulsified with 10 percent 
fresh water 


FIG. 4. Photomicrograph showing solid abra 
sive materials found in crude oil 
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FIG. 5. Origin of oil, water and salt, and the effects of residual salts on refinery equipment 


and the size of remaining drops and 
the probability of collision diminishes. 
The practical economic limit of dehy- 
dration is reached when a few tenths of 
one percent of brine remains and this 
will consist of the smallest and most 
stable emulsion particles. 

Dehydration in most producing 
fields of the United States is generally 
accomplished by the addition of chem- 
ical demulsifiers at the wells. The oil is 
warmed in heating tanks and the brine 
is drained off in settling tanks or “gun 
barrels” from which it flows into field 
storage tanks. On the Pacific Coast, in 
Canada and in South America, electri- 
cal, as well as chemical dehydration is 
used widely. Fig. 2 shows an electrical 
dehydrator at Lagunillas, Venezuela, 
which dehydrates 8500 bbl per day of 
15 deg API gravity crude. Electrical 
equipment is particularly advantageous 
on low gravity crude oils. 

In the field gathering systems and in 
pipeline transportation systems it is not 
practicable to segregate salty oil from 
clean production. Therefore, refineries 
receive mixtures of salt-bearing crude 
oil, though a portion of it initially 
might have been clean. 


Desalting of Refinery 
Charging Stocks 
In the previous section it was stated 
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that it becomes progressively more dit- 
ficult to reduce the brine content as its 
residual quantity dimiaishes, and that 
the practical limit is a few tenths of 
one percent. The problem of reducing 
the salt content of the crude oil is 
approached at refineries by way of an 
ingenious expediency. The amount of 
emulsion is increased by dispersing in- 
timately about 5 percent of fresh water 
into the crude and again resolving the 
combined emulsion by chemical or 
electrical means. Although the same 
limitation of particle size and distance 
of separation prevails on the final 
cleanup of the last portion of the syn- 
thetic emulsion, by better control of 
the process at refineries the residual 
portion may be less in percentage and 
may consist essentially of the added 
fresh water, relatively free of salt. 
Efficient desalting is dependent first 
on the preparation of a_ synthetic 
water-in-oil emulsion, dispersed 
enough to be effective but susceptible 
to separation, and second on the reso- 
lution of that water-oil mixture into its 
components of salt-free oil and saline 
water. When the fresh water is emulsi- 
fied properly with the salty oil, there is 
at first very little coalescence between 
the brine and the fresh water as a result 
of the mixing procedure. This is shown 
graphically in Fig. 3 where A is a pho- 


tomicrograph of a salty oil containing 
about one percent salt water and B is 
the same oil into which about ten per 
cent of dyed fresh water has been in 
corporated.* Close scrutiny shows that 
in the fresh-water mixture there are 
still visible particles of the original 
brine emulsion which co-exist with the 
added fresh water particles. This is 
characteristic of these systems 
when the fresh water is incorporated 
with fairly intense mixing methods 

Some solid material is often pro 
duced with crude oil and some addi- 
tional solids are picked up during pas 
sage of the oil through pipelines. Field 
dehydration and storage account for 
the removal of most solids, but signifi 
cant quantities can reach the refineries 
Comprised of silt, silica, iron oxide, 
iron sulfide and occasional welding 
splutters, the solids are normally asso 
ciated with the water particles. Because 
of this association and the tendency of 
the solids to become water-wetted by 
the synthetic emulsion, desalting is 
quite effective in removal of solids. 

In a report of April 17, 1947,’ pre 
pared for the Joint API-ASME Com 
mittee for Volumeter Research, it was 
stated that “The principal cause of wear 
on closely fitted moving elements of 
equipment handling crude oil, neglect- 
ing effects of corrosion, is the grinding 


even 
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anny a i a co ; a= i or abrasion resulting from the solid 
matter that is entrained or suspended in 
Mox. (1640 ptb Solt os NoC!) the crude oil.” Fig. 4 is one of several 
—_~ + 1 fF a excellent photomicrographs included in 
that report, showing the presence of 
this objectionable material. 
Present-day desalting systems are 
relied on to remove other deleterious 
materials from the oil and from the 
: water. For example, by adjustment of 
Bd ¥ mm . 1 the desalting operation, significant 
reer meet ae quantities of arsenic can be removed 
from the crude, thereby avoiding its 
carry-over into catalytic reformers, 
where it is an objectionable poison to 
platinum-type catalysts when present 
in concentrations of about 5 parts per 
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20 
SALT CONTENT, ptb AS NaCl 


Connate organic acidity may be re- 
duced and contaminating mineral 
acidity from crude oil production pro- 
cedures may be eliminated by adequate 
desalting procedures, particularly where 
alkaline wash water is used. 

The addition of alkalies such as caus- 
tic or soda ash to the desalter wash 
water frequently is very beneficial, both 
in facilitating the separation of the 
emulsion and in extraction of acidic 
material and solids from the crudes. In 
certain ‘earlier cases, where specific 
crudes were charged consistently, it was 
feasible occasionally to desalt to the 
then tolerable values, using only alka- 
line water without demulsifiers. 

The background of information on 
desalting and the broader subject of 
the colloid chemistry involved is great. 
Its application is sometimes compli- 
cated by the heterogeneous nature of 
petroleum and the vast quantities of 
material to be processed. Of knowl- 
edge of the subject of emulsions, as of 
metals, one may say, “Some of it is in 
books, some of it is still a tradition 
handed down by the skilled workman 
to the apprentice. There is even a sense 
of the nature, or condition, or property 
of an emulsion which cannot be put 
into words, and is only taught by ex- 
ample to such as have the power to 
understand.””® 
Analysis 

Analysis for the determination of 


salts of all kinds and other impurities in 
crude oil has been investigated thor- 
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4 FIG. 9. Amounts of hydrogen chloride evolved, as 


related to salt content of crude oil. 
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SALT CONTENT OF CRUDE pIL AS Naci 


| FIG. 10. Total salt, (chlorides) present as compared 
to the percentage of this total converted to hydro- 
gen chloride. 


oughly. Proved procedures have been 
published and accepted by the indus- 
try.’ Generally a sample of crude oil 
is extracted with distilled water in the 
presence of solvents such as xylene, 
benzene and acetone. For difficult ex- 
tractions a demulsifier may be added 
to speed the separation. The extract is 
then analyzed for chlorides by silver 
nitrate titration, either colorimetrically 
or electrometrically. Other salts are de- 
termined by further analysis of the 
extract. 


Effects of Salts on Refinery 
Equipment and Operations 

There is a great variety of benefits 
from desalting but there is a common 
denominator: More barrels per calen- 
dar day (BPCD) throughput. And gen- 
erally, the greater the desalting effici- 
ency, the more the barrels. In Fig. 5 
petroleum and its contaminator are 
traced from source to products and the 
locations where salt takes its toll are 
indicated clearly. 


Storage 

In refinery crude oil storage, the ac- 
cumulation of tank bottoms reduces 
the amount of storage available and it 
may affect the amount of crude run by 
having slugs of water and sediment go 
to the stills during tank switches. With- 
out reliable desalting the resulting in- 
terruptions, slopping of product and 
readjustment, finally add up to less 
crude charged. Although normal peri- 
odic sampling of crude may show noth- 
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ing unusual, erratic still operation can 
nformation 
continuous sampling 


be accounted for by the 
supplied by 
me:hods 

Fig. 6 shows how slugs of high salt, 
solids and water enter the refinery 
stream when tanks are switched. In a 
Gulf Coast refinery, 60 samples of the 
charging crude were taken at one min- 


FIG. 11. A typical chemical desalting plant 


ute intervals, starting 15 min before 
the tank switch was made. Both of the 
rage tanks contained crude oil from 
> same source, differing only in that 
[hese 
data were taken during a normal tank 


switching operation 


it was stored in separate tanks 


In an East Coast refinery, samples 
taken similarly showed peaks up to 30 


FIG. 12. Parallel chemical desalters in a Gulf Coast refinery, handling 50,000 bb! 


per day of crudes 
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percent water, although the tank farm 
had been constructed only a short time 
before. Desalters protected both sys 
tems so that the charge to the st 
showed only a slight but tolerable 
crease in salts corresponding to tl 
previous peaks. 

Accumulated tank bottoms and re 
finery slop oil may be recovered by 
metering moderate proportions, e.g. 3 
percent to 5 percent, into the crud 


being charged to the desalte1 


Salt Deposition 
Reduction in BPCD due to plugging 


t 
of equipment and fouling 
change surface imposes a severe px 
alty upon the refiner who charges salty 
crude. The loss of crude preheat rorces 
a reduction in charge rate to maint 
temperatures. The reduced rate n 
result in a decrease in fractionation ef 
ficiency as well as a loss of charge 
Plugging of exchangers, furnaces, vis 
breakers and fractionators means 
shutdown for cleanout. In visbreakers 
salt apparently catalyzes the fo 
tion of coke. This consequently reduces 
the heat transfer 
ized heating and eventual rupture of 


rate and causes local 
the tubes. Loss of gas oil and gasoline 


production is the indirect result of tube 
fouling. Salts may be carried by en 
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trainment from vacuum towers into 
products that may be marketed or as 
charge stocks for other refinery opera- 
tions; in either case their presence can 
be damaging. 

Fig. 7 presents graphically the run 
lengths, crude charge rates, visbreaker 
once-through transfer-line tempera- 
tures, and the salt content of the raw 
and desalted crudes at a Gulf Coast re- 
finery for typical runs before and after 
desalting. These curves show quite 
clearly the decided improvement in op- 
eration as the result of efficient desalt- 
ing. The visbreaker once-through fur- 
nace coil transfer-line temperature is 
indicative of the condition of these fur- 
nace tubes with relation to salt and ac- 
companying coke formation. After de- 
salting, these temperatures were raised 
from an average of 825 to 860 F with- 
out any indication of accelerated cok- 
ing but with a decided increase in gaso- 
line yield. 

Table 1 summarizes the run lengths 
and the reasons for the termination of 
runs before and after the desalter was 
placed in operation. Fig. 8 shows the 
loss in crude-preheat duty at No. 2 
cracking unit for typical runs before 
desalting, after improved dehydration 
in the field, and after the installation 
of the desaiter. Table 2 shows that 
BPCD charged were increased by 33 
percent or 10,000 bbl per day and that 
maintenance and down-time was re- 
duced to approximately half. 


Corrosion 

Corrosion of refinery equipment 
exacts a heavy toll for replacement and 
maintenance, currently estimated to 
cost more than eleven cents per barrel 
of crude processed.* Salts were recog- 
nized as a source of corrosion resulting 
from the evolution of HCI in distilla- 
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FIG. 13. Vertical wash tank and hori- 
zontal settler at an Illinois refinery 
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FIG. 14. Flow diagram 


tion equipment by able investigators, 
during the early days of the develop- 
ment of desalting, who reported on the 
chemistry of the process and its dam- 
aging effect on equipment.” The extra- 
ordinarily severe corrosion due to the 
combination of sulfur compounds 
(H,S, mercaptans, etc.) and the hydro 
chloric acid derived from salts ts at- 
tributable to an oxidation-reduction re- 
action wherein HCI reacts with iron 
to form iron chloride, which in turn 
reacts with H.S to produce iron sulfide 
and more HCl. 
Fe + 2 HCIl— FeCl, +H 
Fe Cl, + H,S— 2 HCl + FeS 

Through hydrolysis of magnesium 
and calcium chlorides (as distinguished 
from sodium chloride) has been 
credited by most authorities as being 
the source of HCI evolution, an exten 
sive investigation has shown that, in 
low salt content crudes, more HCI may 
be evolved than can be accounted for 
by these two elements alone.'® With 
salt contents of a few ptb, almost quan- 
titative evolution of HCI may result 
The presence of organic acids was sug- 
gested as being a possible influence 
favoring evolution of HCI from sodium 
chloride. 

From experience with many operat- 
ing plants, it is known that ammonia 
consumption for neutralization does 
not decrease proportionately to salt 
content; in low salt concentrations am- 
monia requirements are proportionate- 
ly higher. Thus a refinery which proc- 
esses 25,000 BPD with a content of 
onl; 5 ptb might be exposed to the 
corrosive effect of some 62.5 Ib of 
HCI (the equivalent of about 47 Ib of 
iron) per day.'® The iron loss may be 
much greater in the presence of H.S, as 
mentioned above. For most effective 
protection against HCI corrosion, salt 


a typical desalting unit 


contents should be reduced to about | 
ptb or less. Fig. 9 and 10 show the re- 
lationship between HCI evolution and 
percentage evolved as functions of salt 
content 

The equipment most susceptible to 
corrosion from HCl is that 
moisture may be present also: Con 
densers, exchangers, top trays in frac 


where 


tionators, transfer lines and receivers 


Products 

Residual products are the ones most 
likely to be affected harmfully by salts 
in the crude charge, since salts are con 
centrated in the bottoms. Asphalts may 
fail to pass the solubility test if the 
crude contains salt. Asphalt shingles 
have been known to go off color and 
deteriorate due to the presence of salts 
Fuel oil may have excessive ash con- 
tent due to salts, casing boilers and 
settings to be damaged by slagging 
Fuel for gas turbines should be especi 
ally salt-free because of the erosive 
effects of fused salts upon turbine 
blades. 

Coke must be of high purity for use 
as electrodes, and this cannot be at- 
tained if salt is present in the crude 
Salt in coke has also prevented its use 
in modern boilers because of fouling on 
the fire side of the tubes and deteriorat- 
ing effects on linings 


Efficiency of Desalting 

The value of high efficiency in de 
salting has been receiving more general 
recognition as a result of increase in 
experience, more accurate refinery de- 
sign data, higher rates of heat transfer, 
larger refinery units, longer runs and 
necessity for accurately scheduled turn- 
arounds. In consequence of this recog- 
nition, the refiners’ specifications have 
been ever more demanding. An ap- 
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proximate overall average for various 
desalting plants of different types, loca- 
tion, size, crudes, etc., is 

Salt in: 50 ptb = Salt out: 2.5 ptb 

Removal: 95 percent 
Individual plants may vary 
themselves rather widely for the varia- 
tion in average incoming salt is from 
10 ptb to 250 ptb. As previously men- 
tioned, spot samples of incoming salt 
are likely to be extremely high at times 

There is no limit to how low salt 
may be reduced if the refiner will pro- 
vide equipment and suitable operating 
conditions of water, temperature, pres- 
sure, rate, etc. At a large North Texas 
refinery, salt has been reduced from 
more than 100 ptb to less than .5 ptb 
consistently for several years, by elec 
trical desalting 


among 


What Crude Needs Desalting? 

Today the consensus of refiners is 
that ail crude needs desalting, no 
longer is economic justification a prob- 
lem. “The overall effects of excessive 
salt in crude are: Low crude rate and 
short runs with excessive down-time 
and high labor costs, more frequent 
equipment replacements due to corro 
sion and excessive strain on equipment 
Efficient desalting provides more bar- 
rels of crude charged, more effective 
refinery operation and less operating 


cost 


Chemical Equipment 

Referring to Fig. 11, the chemical 
desalting process operates as follows 

A chemical proportioning pump in 
jects the recommended dosage of the 
appropriate chemical into the suction 
line of the crude charge pump to assure 
its thorough dispersion throughout the 
oil. Wash-water (approximately 5 per 
cent per volume of the crude charge 
rate) is then proportioned into the 
crude line following the crude charge 


pump. The oil, demulsifier, and wash 
water pass through the primary heat ex 
changers to attain operating tempera 
ture. An emulsifying valve (line-sized 
globe) is used to secure and control 
water-to-oil contact 

Following the mixing stage where 
the brine ts associated with the wash 
water, the emulsion then passes through 
the coalescing section (enlarged piping 
to provide proper settling time and tur 
bulence) where the water droplets, now 
containing the salt, coalesce to drops 
large enough to be able to settle out 
when the mixture enters the desalting 
vessel. Here it 1s washed through the 
water layer and complete separation of 
the two liquid phases is effected 

Pressure samplers are provided at 
Strategic locations to secure samples 
during 
serving results as the crude and water 
pass through the desalting unit. Only 
standard instrumentation ts required 
since the entire unit operates as part of 
the conventional refinery stream. Op 
eration ts simple and consistent, there 


‘onstream”™ operation for ob 


is no need for additional personnel 
Crudes varying from |4 to 50 API 
gravity are being processed through 
these units varying in size from 1000 
to 88,000 bbl per day per unit tor a 
total of over 1,500,000 bbl per day 
with an average salt removal of 96 per 
cent. The average cost for chemical ts 
1.3 mills ($0.0013) per bbl of oil 
Table 3 gives operating data for a tvp 
cal plant 

Fig. 12 shows two chemical desalters 
operating in parallel. The combined 
streams total 50,000 bbl per day. The 
coalescing section is comprised of 
loops of large diameter pipe on racks 
above the vessels, these connect to 
larger diameter pipe spools which are 
entrance headers.” The plant in Fig 
13 has a vertical wash tank between the 


coalescer and the horizontal settler: it 


TABLE 3. Representative Chemical Desalting Plants. 


Operating Dat 


Through Put 
Bbl day Cy 
15,000 Willimar 
Refugic 
$3,000 Redwater, Mived 
25,300 Mid-Continent M 
27,000 Mississippi M 
Bach Mquer: 
Leduc, Bottins 
Slop Oil 
Mix Kansas 
$5,000 West Texas, Mid-Cor 
tinent, W. Kansas 
60,000 East Texas, West Texas 
7,500 Hawkins, Mississipp 
Arkansas 
21,500 West Texas, Wyoming 


30,000 South Texas 
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also desalts 50,000 bbl per day of 


crude 


Electrical Equipment 

The qualities that have made electric- 
ty the accepted energy supply for in 
dustry are characteristic of electric de 
Reliability, efficiency, econ 
omy, effectiveness and versatility. For 
Delaware 


salters: 
example, Tidewater’s new 
City installation processes 130,000 bbl 
per day of the following crudes in 
finitely variable proportions: Iranian 
West Texas, Hawkins, Lagomar, Ku 
wait, Tia Juana, Bachaquero, Wafra 
S. Louisiana, slops, and others. The job 
of this desalter is to receive any crude 
as it comes, and without aid or revision 
deliver a product freed of salts, wate 
The Refinery of the Fu 


ture this it does every day and a 


and solids to 


day. Electricity alone does it all 
Fig. 15 is a flow diagram of a typ 


cal electric desalter installed as an inte 
gral part of the refinery. The oil is pre 
heated to a suitable temperature, wate 
is added and dispersed intimately into 
the electric field where extraneous mat 
ter is Coalesced along with the disper 
sion into a continuous stream of efflu 
ent water, bearing the impurities with 
it. Purified oil flows on to distillation 
Ihe whole procedure may transpire in 
minutes, as the operation is essentially 
dispersion and coalescence, under pow 
erful influences. Each droplet is pro 
pelled by electrical force to its rendez 
vous with a myriad of others: nothing 
S lelt to chance 

Electrical desalters may be built to 
imost any refinery requirement of size 
ind pressure. Single units in a variety 
of sizes and designs process from 2000 
bbl per day to 125,000 bbl per day. De 
signed operating pressure may vary 
from 30 psi up to that which ts neces 
sary to flow the oil through a 
exchangers, heaters and towers 
units are supplied with electricity fron 
the regular refinery distribution sys 
tem. High voltage transformers 
electric controllers are part of th 
salter equipment. Sufficient volum 
capacity provides for a unifot 
charge rate of clean oil with v; 
water content of input oil. | 
Strates various types 

Protective devices are 


in the electrical circult to 


tinuity of operation. Reacta 


limit current flow to less 
settings so that excessive 

water slugs do not nter 
eration, nor can the equipment be 
loaded \ low-level dev c 

the electrode voltage 

rupted and the vessel becomes p 


empty 





The fractionation unit on the right is lined for 
24 of its height with Stainless Steel 410 
The flash tower at left is 35% lined with Stain 
less Steel, primarily in flash zone 


ae 

No repair or replacement necessary after six 
years’ service! The vessel shown here has been 
in continuous service for six years purifying 
sour gasoline. It is now being switched to 
another type of service. The condition of the 
Stainless Steel 410 lining is so good that no 
repair or replacement is necessary. 


Not one single failure of STAINLESS STEEL 
tower lining for Eastern States Petroleum Company 


Ar PLANT #1 of Eastern States Petroleum 
Company, Houston, Texas, high temperature sul- 
fur corrosion caused by sour crude systematically 
destroyed every carbon steel tower in the plant. 
As these failures occurred, all towers were replaced 
with Stainless Steel lined equipment. Since the 
installation of the Stainless Steel, not one lining 
failure has been reported. 

All new equipment installed since 1949 has also 
been lined with Stainless Steel and again, no fail- 
ures have occurred. Most of the Stainless used for 


this type of application is USS Stainless Steel 
Type 410. 

USS Stainless Steel has long proved that it has 
the ability to stand up under the extremely cor- 
rosive, high temperature, high pressure conditions 
associated with refinery operation. For this reason 
Stainless Steel has wide application in all types 
of refineries. 

For fast delivery of Stainless Steel, call your 
local steel distributor. Let his stock serve as your 
inventory. 


United States Stee! Corporation, Pittsburgh « American Steel & Wire Division, Cleveland « Columbia-Geneva Stee! Division, San Francisco 
National Tube Division, Pittsburgh « Tennessee Coal & Iron Division, Fairfield, Ala. ¢ United States Stee! Supply Division, Warehouse Distributors 
United States Stee! Export Company, New York 


USS STAINLESS STEEL 


SHEETS « STRIP + PLATES « BARS + BILLETS + PIPE «+ TUBES + WIRE + SPECIAL SECTIONS 


U N IT E€ D 


$ TA. TF 2°5 
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pletely enclosed and all switching 
equipment is explosion-proof. 

Rates of flow and levels are instru- 
ment controlled. Meters at the unit 
and “pilot lights” provide operational 
indicators. The circuits may be ex- 
tended to the control room for remote 
reading. 

Electrodes are designed and built 
for maximum reduction of water en- 
trainment in the oil and oil entrainment 
in the effluent wash water. Clarifying 
devices further insure an oil-free water 
bleed. 

Operating costs comprise those for 
electricity, water, instrument air, steam 
for tracing, and labor. Labor is nor- 
mally a part-time duty of the stillman 
and may or may not be charged to the 
desalter. Electricity will vary with the 
type of crude, size of plant and power 
rate. Over a broad average, the cost of 
electricity is less than 20 cents per 
thousand bbl treated or less than .2 
mills per bbl. For water at 25 cents per 
1000 gal the cost is .5 mills per bbl 
of oil; however, water from other pro- 
cesses such as vacuum unit condensate 
or cat cracker condensate is used fre- 
quently at no charge. The added bene- 
fit of recovering suspended oil or dis- 
solved organic material from the water 
makes for a profitable operation and a 
pollution preventive. Thus the sum of 
utility costs for electric desalting is less 
than 1 mill per barrel, on the average. 


Summary 

Oil, water and salt coexist in nature 
and production. Their separation may 
be accomplished chemically or electri- 
cally under commercial conditions in 
simple reliable equipment, to meet 
strict specifications. The choice is de- 
pendent upon conditions that are spe- 
cific to the installation. Direct benefits 
are so much greater than the cost, 
which is nominal, that justification is 
generally assumed; indirect benefits are 
significant. The modern refinery design 
and operation is dependent upon a con- 
sistently clean charge 
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FIG. 15. Various types of electrical 
desalters; Above — Vertelectric 
10-f¢ diam, throughput capacity 
about 3000 bbl per day each 
Right — Electrospheres, 10 to 36 
ft diam, up to 125,000 bb! per day 
each in minimum space; Below — 
Cylectric, 10 to 12 f diam, suit- 
able for high working pressure and 
capacities of from 10,000 to 100.- 
000 bb! per day. 
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PROCESSING EQUIPMENT for the 


IN CRITICAL PROCESSING OPERATIONS 
WHICH REQUIRE: 


e Preciseness in heating 

e Ability to handle a variety of feed stocks, ethane 
and butane in one heater, for example 
Instant response to controller demand achieving 
closer equilibrium approach 

e Zone Control—up to 3 independent coils in the 

same heater 


GRADIATION' HEATERS are specified. 


These heaters have proven highly beneficial in 
numerous critical applications, including: 








e Visbreaking 


e Light Hydrocarbon Pyrolysis 










e Catalytic Reforming 











High Temperature Heating including cylindrical 
vertical reactors 


Specially-engineered and 
custom-built to meet your 


specific processing needs, 


Gradiation tubular heaters 
Selas shop- 


field-erected. 


are available: 
assembled or 


NFORMATION ON 
SEE READER SERV 


FOR FURTHEF 
ADVERTISED PRODUCTS 
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ECONOTHERM: 


a new family of TUBULAR HEATERS 


MS UR the demand for 
accomplish non-critical processing Selas Corpora 
a has created a new family of tubular heaters to 
elas Econotherm Tubular Heater 
m Heat are Deing used where operations require 
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V.L. Brant 


D-X Sunray Oil Company 


A BAUXITE treating system has been 
in service on the alkylation unit at the 
D-X Sunray refinery in West Tulsa 
since the fall of 1954. Used to treat 
the alkylate effluent, quite satisfactory 
service has been obtained. This proc- 
essing scheme has resulted in some 
very definite improvements in our 
operations, including: 


1. Fouling and corrosion have been 
greatly reduced throughout the 
entire liquid effluent fractionat- 
ing system. 

2. The deisobutanizer overhead re 
cycle stream is dry. 

3. Operating costs for treating the 
effluent have decreased. 

4. The tetraethyllead susceptibility 
of the alkylate has greatly im- 
proved. 


Reduction in fouling and corrosion 
has greatly reduced down time and 
maintenance costs. Even though we 
have had the filters in service since the 
fall of 1954 we have not had an op- 
portunity to actually test the effective- 
ness of cleanup in the deisobutanizer 
tower. We have had over a six months’ 
run without any decrease in the effici- 
ency of the tower when the plant was 
shut down for reasons other than foul- 
ing. It is our standard procedure that 
whenever the plant is down we chemi- 
cally clean the towers. Before installa- 
tion of the bauxite treaters we were 
getting only two to four week runs on 
this tower. At the rerun tower we have 
put the reboiler back into service and 
are getting several months’ run before 
it has to be taken out of service for 
cleaning. We have had to replace some 
risers, caps, and frogs only one time in 
this period and this was due mainly to 
a condition existing before the filters 
were installed. Overall, we estimate 
that our maintenance and down time 
due to corrosion and fouling has been 
reduced 85 percent. This in round fig- 
ures amounts to about $175 per day 


Corrosion and Fouling Headaches 
In order to fully appreciate what 
bauxite filters have done for us, it will 


+Presented to Western Petroleum Refiners 
Association regional technical-industrial rela- 
tions meeting, Wichita, Kansas, June 21, 1957 
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Boost Alkylate Quality, 
Save $1000 per day 


be necessary to describe the fouling 
and corrosion history of our plant 
D-X Sunray put its first sulfuric acid 
alkylation plant onstream in the fall 
of 1950. This plant contained a Kel- 
logg cascade two-stage reactor with a 
design capacity of 800 bbl per day of 
total alkylate. The liquid reactor ef- 
fluent was caustic washed after heat 
exchange with fresh feed and recycle 
and preceding the deisobutanizer 
tower. The fractionation system for 
the liquid effluent consisted of a deiso- 
butanizer, debutanizer, and a rerun 
tower. We presently have a three-stage 
reactor and manufacture 3000 bbl per 
day of total alkylate. 

The problem of fouling was intensi- 
fied with increased throughput. Imme- 
diately after start-up of the plant in 
1950, it became apparent that we 
would have serious fouling and corro- 
sion in the rerun tower. As we in- 
creased production to about 1800 bb! 
per day of total alkylate this condition 
became so severe that the rerun tower 
was down every 6 to 10 days to clean 
the tube bundle in the reboiler and fre- 
quently to replace the risers, caps, and 
frogs in the tower proper. This condi- 
tion became intolerable even with the 
best inhibitor system we could devise. 

We finally changed over to open 
steam in the fractionator and took the 
reboiler out of service. This resulted in 
the tower remaining onstream longer, 
but at a sacrifice of fractionation effic- 
iency, resulting in loss of light alkylate 
yield. From the beginning, we had 
some fouling upstream of the rerun 
tower, but it was of a much less severe 
nature and could be tolerated. How- 
ever, as we increased production to 
about 2200 bbl per day of total alkylate 
this also became intolerable. The deiso- 
butanizer, which is the heart of any 
alkylation plant, was fouling severely. 
We were getting from two to four 
week runs before the purity of the 
overhead stream was dropped to a 
point where it was necessary to shut 
down for cleaning this tower. We 
would chemically clean the tower and 
open and inspect. Frequently we had 
to remove the trays for mechanical 
cleaning. 
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Laboratory Studies Helpful 

Our laboratories had been actively 
studying the problem throughout this 
period. Their initial work centered 


around secondary measures, such as in- 
hibitors and emulsifiers to aid in con- 
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trol of the These measures 
became in- 


The 


active in de- 


gave some rel it they 


idequate as throughput increased 


aboratories then became 
veloping a means of removing the cor- 
and fouling constituents from 
Obviously the caus- 


rosive 
the liquid effluent 
tic wash system was 


the 


not removing all 
e co from the 
alkylate that 
caustic washing was removing the acid 
and some neutral 
sulfur bearing esters remained in the 
Some o neutral 
esters decomposed in the 
fractionation system, leaving a carbo- 
naceous deposit and causing an 
condition. Other more stable neutral 
esters survived the temperatures of the 
fractionating system and appeared in 
the alkylate product, causing loss in tet- 
raethyl lead susceptibility. Also, it was 
found that the fouling tendency of the 
alkylate was, in most cases, increased 
by caustic washing due to the solubility 
entrainment of sodium com- 
After much investigation and 


constituents 


rrosive 
Investigation revealed 


acid esters, however, 


hydrocarbon f these 


were later 


acid 


and 
pounds 
many pilot plant tests, bauxite treating 
was found to be the answer 
How the System Works 

The treating system consists essenti- 
and two bauxite con- 
1. They 


the liquid effluent sys- 


illy of aco ilesce! 
tacting beds as shown in Fig 
are located in 
tem immediately following the reactor, 
with the re- 


and before heat exchange 


1 


Zz 3 4 


ft in flasks under different operating conditions 


rhe liquid effluent 
passes first through a glass wool coal- 
escer the finely su- 
spended particles of acid from the hy- 
drocarbon. This operation removes 
about 75 percent of the insoluble acid 


Next, the liquid flows down through 


cycle and fresh feed 


which separates 


one of the bauxite treaters were the re- 
maining soluble and insoluble acids 
and other sulfur bearing materials are 
removed. The hydrocarbon leaving the 
treaters is essentially free of all corro- 
sive and fouling constituents. The on- 
stream life varies from 3000 to 6000 
bb! of reactor effluent per ton of baux- 
ite, depending upon the quantity of sul- 
fur bearing materials to be removed 
The regeneration cycle 
water and steam desorption of the sul- 
fur-bearing materials, followed by natu- 
ral gas drying of the bauxite. The baux- 
ite is regenerated in place and can be 
used repeatedly. Bauxite is added to 
the filters only as necessary to replace 
losses during the regeneration cycle 
The alkylate leaving the filter is not 
treated further, and the pre-existing 
caustic wash system remains only as a 


consists of 


wide space in the line 


improvements Realized 

Fig. 2 is a visual gage of the effec- 
tiveness of bauxite treating. The pic- 
ture shows the deposits left in a 100 ml 
distillation flask after boiling 100 cc of 
weathered reactor effluent to dryness 
Flasks 3 and 4 are typical of untreated 
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FIG. 3. TEL susceptibility of alkylate with and without bauxite filtration 
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reactor effluent, Flask 2 is typical of 
the residue that is left in the flask from 
Flask O show 
bauxite 


caustic washed effluent 
ng no deposit is typical of a 
treated reactor effluent. Flask | is the 
control point at which we switch filters 
The effluent from the bauxite treat 
ers will have an O flask rating for nearly 
the complete The transition fron 
O” to “1” flask rating takes place ove 


less than 25 percent of the onstrean 


. le 
eveie 


The mechanism of the filters 1 
preferential adsorption At 
ng of the cycle the bauxite 


period 
one of 
beginn 
acid esters, 
the 
loaded with these sulfur-bearing ma 


sorbs sulfuric acid, 


neutral esters As bed becomes 
it will start desorbing the neu 

It is at this point that the 

lask will begin to show deposit. Thess 
and do not 
normal titrat 


The beds have 


ire neutral esters show 


iny acidity by 
methods a large capac 
acid and acid esters. We have 

purposely 
for as long as 10,000 


without 


tv tor 
as a matter I left a 
filter 

‘ 


bbl per ton of 


onstream 
bauxite any 
show of acid in the treated product 
the flasks in Fig. 2 
note the approximate parts per million 
of sulfate represented by the deposits 
I might caution here that ordinary sul 
fur determination methods are not sen 
sitive enough for this test. We used an 
alcoholic potassium hydroxide diges 
tion method, followed by 
sulfate determination. A typical charge 
sample would vary upward to 120 ppm 
A typical caustic washed sample will 
contain about 65 ppm. The flask rep 
the onstream per 
Over the last 2 
cent of the cycle, it gradually incre: 
to 15 ppm These tests show c 


the relative corrosion and fouling 


Below you will 


quantitative 


resentative of 


shows no sulfate 


dencies of the various samples 


Water Content Reduction 
content of the isobu 
recycle stream has been reduced 


lb per day, resulting in an acid cat 
h 


The water 


Before installation of the 


overhead reflux dru 


savings 
te treaters the 
| 


at the deisobutanizer tower also se! 


as a water separator. This water wa 


troduced into the system by the cau 
[he 

cle stream, saturated at the condit 

of the reflux drum, contained approx 
mately 300 ppm of water. We calcula 
from the equilibrium water content of 
bauxite that the recycle stream now has 
1 water content of less than 10 ppm 


The water content is so small that we 


tic and water wash operation 


are unable to get an accurate determ 

nation by conventional methods. The 
difference in water contents amounts 
to approximately 200 Ib per day. Con 
sidering that the useful range of ac 

catalyst is from 99 to 93 percent, this 
means a savings of 3300 Ib of acid per 
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4. READILY AVAILABLE 


5. LOW COST 


1. HIGHLY SELECTIVE: 

QO Furfural is highly selective in separating a 
wide variety of closely related compounds in such 
operations as refining of lube oil, gas oil, cycle 
stock, and extractive distillaton of C. hydrocarbons 


2. THERMALLY STABLE: 

QO Furfural is thermally stable under the condi 
tions of extraction and recovery, thus permitting long 
continuous plant operation. 


O 


3. EASILY RECOVERED 


; 
-C-H 


2. THERMALLY STABLE 


HIGHLY SELECTIVE 


3. EASILY RECOVERED: 

QO Furfural is easily recovered. Some refiners 
report less than 0.02% solvent loss of the furfural 
circulated. 


4. READILY AVAILABLE: 

QO Furfural is readily availiable in large quantities 
from annually renewable raw material sources. 
5. LOW COST: 


QO Furfural costs only pennies per pound and has 
an outstanding record of price stability during its 25 
year's use by the oil industry 


The Quaker Oats @mpany 


The 
Quaker Oats 
(ompany 


339K The Merchandise Mart, 
Chicago 54, Illinois 

Room 539K, 120 Wall St. 
New York 5, N. Y. 


Room 439K, 48 S.E. Hawthorne Bivd. 
Portiand 14, Oregon 


FOR FURTHER INFORMATION ON 
ADVERTISED PROD TS. SEE READER SERV 


CHEMICALS DEPARTMENT 


In the United Kingdom: 

Imperial Chemical Industries, Ltd., Billingham, England 

In Europe: 

Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
A/S “Ota”, Copenhagen, S. Denmark 

In Australia: 

Swift & Company, Ltd., Sydney 

in Japan: 

F. Kanematsu & Company, Ltd., Tokyo 
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day, and at | cent per Ib would mean 
$33 per day savings 

The total cost for treating the efflu 
ent has been reduced 


are not able to separate the costs of the 


In this case we 


liquid effluent system from the costs of 
the refrigerator vapor effluent system 
However, there has been no change in 
the refrigeration vapor effluent system 
and any difference in costs was attrib 
uted to the bauxite The total 


costs for Caustic treating and corrosion 


treating 


inhibitors before installation of the 
bauxite filters was 2.6 
of total alkylate 
using the bauxite treaters, is 
bbl of total alkylate 
a Savings of 1.9 cents per bbl of total 
alkylate or a 
day in our 


cents per bbl 
The comparable costs 
only 0 

cents per This ts 


} 


total savings Of 550 pel! 


system 


Octane Rating Boosted 

Fig. 3 shows the comparison of F-1 
octane caustic washed 
bauxite alkylate vs millileters 
per gallon of tetraethyl lead addition 
You that for the 
washed alkylate no lead appreciation 
was obtained until after |'4 ml per gal 
of tetraethyl lead addition. The bauxite 
treated sample showed an immediate 
response. When the product is used as 


rating of and 


treated 
caustic 


will note 


motor alkylate, this means a sav ings ol 
$600 to $700 per day in tetraethyl lead 
D-X Sunray’s 
summarized as follows 
We 


bauxite 


experience could be 


have successfully used the 


treating system for two 
and one-half vears 
We 


ance and down time costs 85 pe 
ot $175 pel 


have reduced our mainten 
cent for a 
day 

We have neutralizing 
and inhibiting costs $50 per day 
We have reduced the water con 


savings 


reduced 


recycle tsobutane, re 


a savings Of approxi- 
day in 


tent of the 
sulting in 
mately $33 per 
catalyst 

By improving the lead suscepti 
of the alkylate we realize 
$700 per day in 


acid 


bility 

up to SOOO of 
tetracthy! lead savings, when the 
alkylate is used in a motor blend 

The total savings to us amounts to 
$258 per day in operating and main 
tenance costs plus an additional $600 
to $700 per day when the total alkylate 
This may not 
since the 
Situation 
where we were Operating at 300 per 
This, we are 


is used in a motor blend 
be typical of all refineries, 


figures were based on our 


cent of design capacity 
sure, increased our fouling and corro 
sion problems above that which would 
be normally expected. However, we do 
feel that it would not be feasible to op 
erate at our present throughput with 
out the bauxite filters 

This process is licensed by the M 
W. Kellogg Company *~** 


Seeeteeeeees 
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Octane Rating Up 
im Many Cities, 
Slack Off Elsewhere 


; 


st Twenty-four 


nator Ethyvl’s survey 


wer July in the average octane 


numbd< premium and ) I their premium 


t ‘ 


tane number tor regular, according wenty-t ties reportes 


to the latest monthly survey int rea ind I] cites remained 


knock quality compiled by thy hanged. In regular gasoline 


( orpor ition reported increases ove! 


Premium average was ta nt average antiknock 


number below the July average octane number or 


Regular average was unchanged ght cities reported 
trom its July level. Compared with 


go, the premium 


i average 


*S marketing 


octane number higher and 
Ss 


‘gular average octane 
number higher than one grade of premium, the 
I ig 
F , . ) j noe of 
Average tetraethyl lead contents vey showec inge oO 
, . ; " , »? ' 1] 
n August were 2.62 ml per gal of Ul. octane numbde ‘ 


gasoline and 2.19 ml pc grade the basis o 


premium 


gal ot regular rasoline 
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Cooper-Bessemer 2-cylinder FM's 


compressing ammonia at 






the Tuscola plant 
of U. S. Industrial Chemical. 





In Ammonia Service 
for U.S.I.... 








high efficiency Cooper-Bessemer 







Compressors 






This installation at the Tuscola, Illinois 


plant of U. S. Industrial Chemical Co., a 






division of National Distillers and Chemical 






Corp., is typical of the many processing plants 






using reliable Cooper-Bessemer compressors. 






Here, two 4-cylinder JM compressors, each 






rated 1500 hp, handle compression of synthe- 
sis gas; and two 2-cylinder FM compressors, 
each rated 300 hp, handle the compression of 
ammonia. 








These modern, natural force balance Coop- 






er-Bessemers retain the long-life qualities of 






much larger slow speed units. The M-Line is 






exceptionally compact without sacrificing ac- 





cessibility or ruggedness. They conserve val- 






uable space, reduce over-all installation time, 






and require less investment in foundations 
and piping. 

Available from 200 to 6000 horsepower, 
each M-Line compressor unit is engineered 





to meet specific requirements with extreme 
efficiency and at the lowest possible cost. 
The nearest Cooper - Bessemer office will 
gladly furnish detailed information. 
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Two 1500 hp motor-driven JM compressors handling compression of synthesis gas, before conversion to ammonia 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS . DIESEL - GAS. OLESEL 
COMPRESSORS, RECIPROCATING AND CENTRIFUGAL 
tHOINE OB MOTOR ORIVEN 


OFFICES Grove City . New York . Chicago . Was 
Dallas * Odessa * Minneapolis * New Orleans 


SUBSIDIARIES COOPER-BESSEMER OF CANADA, LTD Edmonton 
OOPER-BESSEMER INTERNATIONAL CORPORATION New ‘ 





First UOP Rexformer is onstream at Aurora Gasoline Company's Detroit 
refinery. The unit is designed to produce 5500 bb! per stream day of 98 
Research octane clear blending stock for motor fuel 


Column in Rexformer group has been covered with mineral 
wool blankets which are secured by circumferential stee! 
bands. Note the vertical ribs in lath on outer blanket face 


and the tight joints between blankets. Layer of white min 
eral wool insulating-finishing cement has been applied at 
top of column. 


Permanent Wool Owercoats 


D. Paul Larer 
Field Engineer 
Baldwin-Hill Company 


oat 


Fo 


uw P 


Now white ‘Super Powerhouse’ cement 
covers the column at the left. The tower at 
the right has received mastic weatherproof 
ing, awaits aluminum paint finish 
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Save Heat 


TEMPERATURE control and preven- 
tion of heat loss are becoming increas- 
ingly important considerations in the 
design and construction of petroleum 
processing equipment. Operating tem- 
peratures requiring extremely close 
control and the higher cost of Btu's 
make efficient, effective thermal insula- 
tion of heated equipment a must. At 
the Aurora Gasoline Company's De- 
troit refinery, jackets of spun mineral 
wool blankets are saving heat and 
thus dollars in the operation of the 
first UOP Rexformer to be put on- 
stream in this country 

The new 5500 bbl per std day Rex- 
former, designed by the Universal Oil 
Products Company of Des Plaines, IIli- 
nois, produces Rexformate having a 98 
or higher Research octane clear. Addi- 
tion of 3 ml TEL per gal gives a fuel of 
102 octane or higher on the new Wiese 


scale 


Blankets Selected 

Spun mineral wool blankets were 
selected as the basic material for in- 
sulating the new units because of their 
thermal efficiency and good mechani- 
cal properties. In addition, their flexi 
bility enables them to conform to the 
unit’s cylindrical surfaces and their 
availability in large sizes, simplifies 
handling. 

Blankets composed of felted mineral 
fibers were selected because the long 
spun fibers provide good fiber inter- 


lock, thus good mechanical stability 
during handling 

Two-inch thick blankets, 96-1n. long 
and 24-in. wide, were used to provide 
the greatest possible surface coverage 
per blanket. In these blankets, the min 
eral wool is felted between a |-in. wire 
mesh and a rib-lath with %s-in. ribs 
Compared to standard expanded meta! 
lath the rib-lath provides a much stiffer, 
smoother outside surface, with little 
of the compression which causes wavy 


ness. 


Other Materials 

Other materials used to tailor the 
weatherproof Rexformer 
were: |-in. thick mineral wool blankets 


overcoat 
in the same size and design as the 2-in 
variety; loose mineral wool; white 
mineral wool insulating-finishing ce 
ment and fibrated asphaltic emulsion 
and galvanized sheet steel 

Materials required to apply the in 
sulation and its protective raincoat 
were: |-in. wire mesh, galvanized after 
weaving; 2 by 2-in. steel angle supports; 
2 by .020-in. steel strapping; and 16 
gage wire. 

Because it would be ultimately coy 
ered and its appearance not a factor, 
conventional insulating cement might 
have been used rather than the combi 
nation insulating-finishing cement 
The insulating-finishing cement was 
chosen for its quick setting properties 
and its immediate weather resistance 
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will your next 
construction job be? 


Wherever on the face of the earth you choose 











to build, you'll find Procon construction 





experts ready to serve you. All you do is 





pick the spot... Procon does the rest. 


Oil refinery, petrochemical plant or 
chemical plant, Procon will put an organiza- 
tion of highly skilled designers, engineers 
and construction crews to work on your job 


the minute you say, “Go!” 


What's more, your job will be completed 


on time (or ahead of time) and it will be right! 


We're sure your experience has taught you 
that the highest quality job is always 
the most economical. Got a job to be done? 


Call on Procon. 


PROCON ecgderce’ 


Tt) MT PROSPECT ROAD. OES PLAINES WLINOIS USA 


PROCON (CANADA) LIMITED. tOPONTO 18 NTs ero 
FPROCOW (GREAT SHITAlm) LIMITEOS. Lox coe & 
PROCONW INTERNATIONAL ©. A. Sen T eGo OF Cues 


WORLD.WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


Photos courtesy of Michael Todd's Academy 
Award winning production, ‘Around 
the World in 80 Days"’ 
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Minerol woo! Dianket 
2” thick 


Bonds on 9 centers 
secure Diaonkets 


nsuloting -fimishing 
cement 4° thick 
2 


Application 

Thermal efficiency and service life 
of an insulating barrier depend to a 
great extent upon its construction. The 
insulation must be firmly secured to 
the hot surface and, if outdoors, must 
be positively protected from the ele- 
ments. However, since application 
costs are a large proportion of overall 
insulation cost, the method of applica- 
tion should be as straight-forward as 
possible in order to achieve the desired 
thermal efficiency and life without 
maintenance. 


The girdling-ring method of applica- 
tion was used to secure the insulation 
on the two main columns of the Rex- 
former. Steel angles were welded hori- 
zontally around the circumference of 


the vertical columns at 12-ft, 1-in. 
intervals. Thus each ring of angles pro- 
vided a ledge for the support of the 
insulation above it. Applied with their 
long axis vertical, paralleling the axis 
of the cylinder, one and one-half 96-in. 
blankets were required to cover the 
vertical distance between angles, leav- 
ing an approximate l-in. space be- 
tween the top blanket and the support 
angle immediately above it. After ap- 
plication of a complete layer of 
blankets between adjacent angles this 
l-in. space was stuffed with loose min- 
eral wool to form a vertical expansion 
joint. The wires, looped through the 
blanket rib lath and tied to the angle 
above through holes previously drilled 
for the purpose, helped support the 
top row of blankets. 

The required circumference of the 
insulation was computed using the ves- 
sel diameter plus twice the total insula- 
tion thickness (in this case 4-in.) rather 
than mean insulation thickness. Thus, 
a small surplus of material was pro- 
vided in the blankets encircling the 
column. This surplus had the effect of 
providing a very tight fit between adja- 
cent blankets, eliminating the need for 
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Cross section of insulation 
construction showing appli- 
cation details and the ex- 
pansion joint. 


wide, sheetmeto 


Insulating-finishing cement 
is applied to a small hori- 
zontal tank in the Rexformer 
group. Gray when applied, 
the cement dries to a white 
finish. Note detail of 
blanket rib lath. 


lacing the vertical joints. The surplus 
also helps to accommodate circumfer- 
ential thermal expansion 

Blankets were applied to the column 
with their horizontal joints staggered 
and laced with tie wire. They were 
finally secured with encircling 42 by 
020-in. galvanized bands spaced 9-in 
center-to-center 


Finish 

A ¥2-in. layer of quick drying, white 
mineral-wool insulating-finishing  ce- 
ment was then applied over the blanket 
rib-lath. Care was taken that none of 
it extended into the expansion joint. 
The cement was not finish troweled 
since a slightly rough surface was de- 
sired to receive the weather coat 

Expansion joints were protected 
from the weather with 10-in. strips of 





The Author 

A native of Pennsylvania, D. P. Lorer joined 
Baldwin-Hill in 1955 and represents the com 
pony as a field engi 

neer in Michigan 

northern Ohio and 

northern Indiana. He 

holds a BS in chemical 

eng neering from Case 

Institute of Technology 

Cleveland, Ohio. A 

meteorologist in the 


<5 8) Army Air Corps during 
’ World War Il, he was 
I recalled to service du 


ing the Korean War to 
serve in Tokyo with the Military Transport 
Service. Between wars Larer was a project engi 
neer and production supervisor with General 
Foods Inc., Battle Creek, Michigan. From 1952 
to 1955 he was employed as a consultant in the 
design and selection of commercial air condi 
tioning equipment and systems. 

A member of the American Society of Heat 
ing and Air Conditioning Engineers, he is also 
o registered professional engineer (mechani 
cal) in the State of Michigan and a member of 
the National Society of Professional Engineers 
As a mechanical engineer specializing in 
heating with a chemical engineering educa- 
tional background he is especially suited to 
discussing insulation problems in refining and 
petrochemicals. 


20-gage galvanized sheet steel applied 
over the dried cement. The sheets were 
nailed, at their top edge, to the blankets 
and each row was permanently secured 
in place with two steel bands 

Between joints the re 
mainder of the insulation surface was 
weatherproofed with asphaltic mastic 
A \s-in. tack coat of the mastic was 
applied over the cement, extending up 
under the lower half of the 10-in. steel 
strip. Next, wire mesh was stretched 
taut around the between the 
sheet metal strips, pressed firmly into 
the still tacky asphalt, the mesh sec 
meeting 


expansion 


vessel 


tions were tied together at 
edges but not tied or fastened mechan 
ically in any way to the blanket, ves 
sels or any other material or compo 
nent. The weatherproofing coat was 
completed with a '2-in. layer of the 
asphaltic mastic over the mesh 


Small Vessels 

Smaller vessels and heat exchangers 
in the Rexformer group were insulated 
and weatherproofed in substantially 
the same manner. However, on these 
smaller units neither angle 
nor expansion 
Nor was the sheet metal expansion joint 
As on the large! 


supports 
joints were required 
covering necessary 
vertical main columns, blankets were 
applied with their length paralleling 
the vessel axis and secured with steel 
strap girdles Mastic and mesh weath 
erproofing procedures on these smalle: 
vessels were the same as previously 


described 


Final Finish 

Upon completion, all 
painted with aluminum paint to give 
them an attractive finished appear 
ance 

The erection and installation of this 
first Rexformer unit was performed en 
tirely by Aurora refinery personnel, 
under the supervision of Universal Oil 
Products Company “ee 


units were 
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Dav-Ad 101 offers you more advantages 
than other types of antioxidants! 


— . : . 
‘f 3 at 
* 


The proof is in this sample! Progress Though Chemistry 


Evaluate Dav-Ad 101 for yourself in your own DAVISON CHEMICAL COMPANY 


= : Division of W. R. Grace & Co. ast 
laboratory. Write today for your sample of this Baltimore 3, Maryland Sy 


superior antioxidant. SALES OFFICES: Chicago, Iill.; Houston, Tex.; New York, N. Y 
Baltimore, Md.; Son Francisco, Collif.; Tulsa, Oklo 
in Canada: Devison Chemical Company Ltd., Toronto 
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“PETROCHEMICALS” 


Hydrogen Peroxide= 


Part 2 


Hydrogen Peroxide via Direct Oxidation of Hydrocarbons; 


via Oxidation of Aliphatic Alcohols. 


Peter W. Sherwood 


Chemical Engineer, White Plains, N.Y 
B. Hydrogen Peroxide by Direct Oxidation of Hydrocarbons 

In the chain of reactions which make up the combustion of 
hydrocarbons, hydrogen peroxide appears as an unstable in 
termediate product. Processes for the production of hydrogen 
peroxide by this route must be directed toward two objectives 
(a) Conditions which will lead to maximum hydrogen pet 
oxide formation, and (b) removal of the combustion products 
from the reaction zone before hydrogen peroxide decompos: 
tion exceeds its rate of formation 

Saturated hydrocarbons must be used as feed. Among the 
lower paraffins, best experimental results have been obtained 
with propane. Methane yields only a small amount of hydro 
gen peroxide. Conversion of ethane calls for higher tempera- 
ture (above 450 C) than propane (350 ¢ ) and hydrogen 
peroxide yield is smaller from the lower hydrocarbon 
of butane and higher hydrocarbons is complicated by the 
formation of appreciable amounts of aldehydes which make 
recovery of pure hydrogen peroxide difficult. But this by- 
product formation may be minimized by proper control of 


Use 


reaction conditions, as we shall see 
The following overall equation applies for the desired re 
action of propane with oxygen: 


C,H, + O, > C,H, + H,O 


Reaction is carried out in the absence of catalyst. Perform 
ance is influenced by eight primary operating variables. In the 
following discussion we shall consider their effect 

(1) Feed ratio. At very low ratios of hydrocarbon: oxygen, 
excessive amounts of organic peroxides are formed. Minimum 
practical volumetric ratio is 4:1. It is important to note that 
this ratio is already above the explosive limit of the system 

Yield of hydrogen peroxide is improved further by raising 
the feed ratio to about 8 or 10:1. This is the optimum oper- 
ating range. Above it, yield does not increase significantly 
while the resulting product dilution and the large reaction vol 
umes impose an unjustifiable economic burden 

(la) Oxygen concentration. As the total oxygen concen 
tration in the feed gas is increased, concentration of hydrogen 
peroxide in the product stream increases but gross yield and 
the hydrogen peroxide: aldehyde ratio in the product decline 
[his aspect is not a serious consideration, however, as long as 
the feed ratio is held within the optimum limits outlined above 

(1b) Hydrocarbon concentration should not be less than 
70 percent and higher content in the feed gas is desirable 
Practical effect of this requirement is that the oxidizing 
medium must be either pure oxygen or, at least, oxygen-en- 
riched air 

(2) Presence of impurities. Feed gas should be free of 
dusts. Among organic impurities, particular objection applies 
to unsaturated hydrocarbons which have a harmful effect on 
the reaction and will lead to excessive formation of oxygen- 
ated organic by-products. Harris" states that the unsaturated 
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hydrocarbon content of the total reactor feed must not ex 


ceed 2 percent 

Since olefins are a by-product of the desired reaction (Equa 
tion 7), it is necessary to provide for their removal from 
recycle gas 

(3) Diluents. Most likely diluents, nitrogen 
vapor, are without harmful effect. In fact, Cook 
the presence of small amount of water vapor improves hydro 


such an in 


and water 


states that 
gen peroxide yield. However, diluents 
creased burden on the 
[heir maximum concentration is, of course, fixed by the con 
siderations of hydrocarbon concentration and feed gas ratio 


impose 


recovery and purification systems 


which are discussed above 
(4) Pressure. Cook'® finds that partial pressures of the 
hydrocarbon 


peroxide yields, not exceed one to three atmospheres abso 


and oxygen should, for the highest hydrogen 
lute. In general, the preferred operating pressure is essentially 
atmospheric 

(5) Temperature. At the lower temperatures 


of aldehydes (particularly formaldehyde) far exceeds hydro 


production 
gen peroxide production. As the temperature is boosted, alde 
hyde formation declines rapidly and hydrogen peroxide yield 
maximum value. These trends are illustrated for 
* Here, the feed consisted of 95 vol pet 


rises tO a 
n-butane in Fig 
cent hydrocarbon and 5 percent oxygen. Space velocity was 
1620 hr 

An extension of the curve above 495 ( 
rapid drop in hydrogen peroxide content. 


would show a very 


Exact level of optimum temperature depends on other vari 
ables. For different hydrocarbons, best conversion tempera 
ture decreases in the order ethane, propane, n-butane, iso 
as the hydrocarbon 


butane. It ts also decreased somewhat 


oxygen feed ratio is lowered and as reaction time is increased 
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FIG. |. The effect of temperature on the partial oxidation of N-Butane 
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An instrument man tells why he uses 
a LECTRODRYER® on every control system 


Air cools in lines to atmospheric tem Hot air from compressor con 
tains 13.7*/hr. woter vapor 


O*/hr. liquid water 


perature 85 F. condensing more water 
2.85" hr. water vapor Compressor 
45°/hr. liquid water 200 CFM output (free air 
Seporotor strips air of nearly at 100*/sq. in. gage 
Trouble is still encountered Separator removes all the liquid water leaving 
unless some of the woter free woter. Air still 3.3*/hr. woter vapor 
vapor is removed contains 2.85" hr 


eis i@elelt 


well 
4 20 


on afF 


i 


water vapor 


Compressor Inlet 
200 CFM air 85 F. & 70 F. dewpoint 
13.7* hr. water vapor 
SEPARATOR O* ‘hr liquid water 
LECTROFILTER y Au cooled by aftercooler to 
removes oi! vapors BS 90°F. condensing some moisture 
thrown by Compressor 3.3*/hr. woter vapor 
10.4* ‘he hquid water 


ten | hr. lhquid woter 


eliminated from system 


LECTROOR YER 
removes the > 
water vapor 

Air dried to -40 F. dewpoint con 
tains Q)*/hr. woter vapor, 0*/hr 
liquid water so 6 no chonce for 


ondensation even when atmos 








rc temperature drops severely 





Aftercoolers, traps and separators catch only the free water in compressed air. Vaporous 
moisture gets out into the lines and condenses—a trouble-maker at instruments, valves 
and air motors. 

Rust, mud and ice form and interfere with sensitive controls. But not on a system safe- 
guarded by Lectrodryer equipment. The above chart tells you why. 

Whether your controls call for large or small amounts of air, there are Lectrodryers 
in sizes to suit. Bulletin 223B describes them. For a copy, write Pittsburgh Lectrodryer 
Division, McGraw-Edison Company, 334 32nd Street, Pittsburgh 30, Pennsylvania. 


Lectrod ryer 


* REGISTERED TRADEMARK U & PAT OFF 
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FIG. 2. One step for bleaching pulp with peroxide, 
shown here in laboratory equipment. 
Courtesy Solvay Process Division 


Effect of temperature on hydrogen peroxide yield must be 
viewed in the light of its effect on oxygen conversion. Inter- 
relation between temperature and oxygen conversion is also 
shown in Fig. 1. Only 60 to 90 percent of the initial oxygen 
should be converted for highest concentration of hydrogen 
peroxide in the product. (Lower conversion gives somewhat 
better overall yield, but is not justified in the light of the 
greatly increased requirements on reaction space and recov- 
ery equipment.) In the system underlying Fig. 1, best con- 
version is at 65 to 70 percent of initial oxygen. 

Because of the unfavorable effect of low temperature on 
product yield and by-product formation, Harris't recom- 
mends that the reactants be preheated separately to a tem- 
perature within the range favoring hydrogen peroxide forma- 
tion, before they enter the reaction chamber. 

(6) Contact time — space velocity. This variable influ- 
ences yield of hydrogen peroxide, though it does so to a less 
significant extent than temperature. Best reaction time is af- 
fected by other variables of the system. It decreases with in- 
creasing molecular weight of hydrocarbon and with increas- 
ing temperature (or pressure). A workable range for n-butane 
is | to 6 seconds at actual reaction conditions. In the case of 
propane feed, Lacomble'® recommends a range of 3 to 10 
seconds, and a preferred contact time of 5 seconds (at 470 C). 

(7) Contact surfaces. Nature of surfaces (e.g., walls of 
reaction chamber) in contact with the reaction phase exerts 
significant influence on performance. Oxidizable metals (iron, 
steel, copper, etc.) promote hydrogen peroxide decomposi- 
tion and they are therefore not suitable as construction mate- 
rials. Corrosion-resistant alloys (18/8 stainless steel, Monel 
metal) have a much less detrimental though still detectable 
effect. In using such alloys, Lacomble'® tries to overcome this 
difficulty by cooling the reactor walls to 200 C so that re- 
action can occur only in central gas phase (at 450 to 500 C) 
— out of contact with the metal surfaces, 

Pyrex glass, enamels, and smooth ceramic materials are 
entirely suitable as wall linings, at least from the point of view 
of reaction efficiency. Cook'® claims that hydrogen peroxide 
yield may be improved by having contact surfaces of these 
materials pretreated with boric acid or certain borates. He 
claims further that reactor tubes, exceeding about two inches 
in diameter, should have some packing. It is quite possible 
that such packing will provide needed surface to break the 
combustion chain which would ultimately lead to formation 
of water and oxides of carbon at the expense of the desired 


product. 
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(8) Aftercooling. Immediately upon leaving the reactor, 
the make-gases must be cooled in order to prevent further 
degradation reactions. Quenching is possible but indirect heat 
exchange is feasible and yields a more concentrated crude 
product. Hydrogen peroxide is condensed as aqueous solu 
tion. Organic materials which will also condense, lead to 
degradation of hydrogen peroxide in the liquid phase 
tendency is especially pronounced in concentrated solution in 
which the presence of organic materials actually creates an 
explosion hazard. 

Chere are two ways to circumvent this problem; First, it is 
possible to minimize condensation of organic compounds 
from the reactor gases by operating the aftercooler at 40 ¢ 
However, such dephlegmation action fails to recover all of the 
hydrogen peroxide and it does not avoid the condensation of 
organic materials completely. The alternate approach calls 
for injection of water into the reactor gases so that the con- 
densate from the aftercooler will be diluted to the point where 
hydrogen peroxide degradation by organic compounds present 
is very slow. 

In a process using propane as starting material, the follow 
ing composition of dilute crude liquor from the aftercooler 
may be considered typical:* 


This 


Percent 
H.O, 3-§ 
Organic acids, chiefly C; to C, fatty acids 0.1-0.4 
Alcohols, chiefly methanol 1-2 
Aldehydes, chiefly C, to C, saturated aldehydes 1-4 
Water remainder 


Hydrogen Peroxide from Aliphatic Alcohols 
More easily controlled than the direct oxidation of hydro 
carbons is the partial combustion of secondary alcohols to 
yield hydrogen peroxide and ketones (primary alcohols may 
be similarly oxidized to H,O, and aldehydes, but in substan 


tially lower yield). For the case of isopropyl! alcohol, the fol 
lowing main equation applies O 
(O.) 

— CH 


CH H.O 


(3) 


CH, — CH(OH) — CH 

There are two basic approaches to this reaction. The first, 
carried out in the liquid phase, is generally believed to be 
the course selected at Shell Chemical Company's Norco in 
stallation. The alternate vapor-phase oxidation has not, so far, 
attained commercial stature. 

(1) Liquid-phase oxidation. Like other peroxide-forming 
reactions in the liquid phase (e.g., the commercially impor 
tant autoxidation of cumene), the liquid-phase oxidation of 
isopropanol is carried out without outside catalyst. Hydrogen 
peroxide itself serves as reaction initiator, and it is added to 
the reaction system in order to avoid a lengthy incubation 
period. Peroxide added for this purpose is a 30 to 50 percent 
aqueous solution. While an amount as small as 0.005 percent 
by weight on the alcohoi is able to start the reaction, normal 
hydrogen peroxide addition for initiation purposes is of the 
order of 0.5 to 1.0 weight percent. 

Underlying the commercial process for liquid-phase oxida 
tion of isopropanol to hydrogen peroxide and acetone is a 
method covered by N. V. de Bataafsche Petroleum Maat 
schapij.2* This process calls for the use of 80 to 95 percent 
oxygen as oxidizing agent (oxygen of higher purity is tech 
nically feasible but too costly: Leaner gas is not as effective) 

Conversion is carried out at 90 to 140 C. At lower tem 
perature, conversion rate is unsatisfactory, while higher tem- 
perature results in decreased yield of hydrogen peroxide, 
probably due to degradation reactions, Operating pressure 
must, above all, be above the boiling pressure of isopropanol 
at reaction temperature. Actually, however, even higher pres- 
sure is called for since the conversion rate is increased with 
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BLEND WITH ENJAY PARANOX® 


(DETERGENT-INHIBITOR ADDITIVES) 


Blended with Paranox, lubricants can be compounded to combine both minimum 
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the partial pressure of oxygen in the system. For practical 
purposes, the pressure is held between 200 and 300 psig, i.e., 
just below the point where ASME code requirements call for 
more costly construction of pressure equipment. 

As is the case in other hydrogen peroxide-forming proc 
esses, the material of reactor construction None 
may be selected which promotes the decomposition of hydro- 
gen peroxide, as will iron, steel, nickel, etc. Good experience 
is reported for silicious materials, aluminum, tin, and organic 
resins. Furthermore, it is desirable to employ a reactor which 
has a relatively large ratio of volume to surface 

The process may be carried out in batch or continuous 
manner. Actually, better results are obtained in continuous 
operation. In this mode of operation, alcohol and oxygen are 
fed to a cylindrical, flooded reactor. Feed rate and product 
withdrawal are adjusted to maintain a steady state in the re 
actor. A wide range of hydrogen peroxide concentration in 
the alcohol is feasible at such conditions. Most likely content 
is 15 to 25 wt percent on the alcohol at the reactor outlet 

Alcohol is fed to the reactor together with some hydrogen 
peroxide (say 0.5 percent). Water content in the system 
should not exceed 20 percent, but concentration will probably 
not exceed the content of the isopropane-water azeotrope 

The reaction product must be water-diluted before distilla 
tive concentration to avoid an explosive condition due to the 


is critical. 


simultaneous presence of highly concentrated hydrogen pe 
oxide and organic compounds. Also added at this stage are 
stabilizers such as sodium metastannate and acetanilide. Re 
covery and purification of the product takes the course out 
lined below, 

As first step in the recovery process, acetone and uncon 
verted isopropyl! alcohol are distilled off. Typical of residual 
product is the following composition 


Percent 


Hydrogen peroxide 6-10 
Alcohols trace 2 
Aldehydes trace 0.1 
Ketones 0.1 2 


Water Remainder 


rhis illustrates one of the outstanding characteristics of the 
liquid-phase process: Obtainment of a crude product which 
requires minimum purification. This observation is, of course, 
merely another way of stating that hydrogen peroxide and 
acetone are formed in very high yield, as percent of theory 

Thus, in one series of experiments, carried out at a per-pass 
conversion of 15 percent of alcohol, reactor yield of acetone 
was 93 percent on alcohol; hydrogen peroxide was obtained 
at 90 percent on oxygen consumed. Including purification, 
overall yield of hydrogen peroxide was 87 percent on iso 
propyl alcohol. 

(2) Vapor-phase oxidation. This version of the isopro- 
panol oxidation to hydrogen peroxide is also carried out non 
catalytically. Operating variables follow a pattern similar to 
that noted above for the oxidation of lower aliphatic hydro- 
carbons to hydrogen peroxide. 

Air, as such, or enriched with oxygen serves as oxidizing 
medium. In the case of oxidation by air, the alcohol:oxygen 
feed ratio is about 5:1 but this ratio must be raised for en- 
riched air and is about 10:1 if pure oxygen is used 

Overall feasible temperature range for the reaction is 350 
to 500 C. But for a given set of conditions (feed alcohol, 
reactants ratio, contact time) an optimum temperature exists 
which must be controlled within narrow limits. 

As in hydrocarbon oxidation described above, not more 
than 90 percent of the initial oxygen may be converted per 
pass; best performance is in the 60 to 80 percent range. At 
higher conversions, by-product formation becomes excessive. 
At a given temperature, the extent of conversion is controlled 
by contact time which ranges from 0.5 to 1.0 seconds (cal- 
culated at NTP). 
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All-weather desian makes f 


FIG. 3 


tenance 


What has been said above about the selection of materials 
of construction for the reactor in hydrocarbon combustion 
applies equally to the oxidation of alcohols for hydrogen per 
Harris that 


fused coatings of boric acid, are especially suitable. Use of 


oxide formation states acidic enamels, e.g 
cooled reactor walls made of stainless steel has been proposed 
for this alcohol oxidation also 

The reactor make is quickly cooled to a temperature below 
100 ¢ 


peroxide solution, containing also unconverted alcohol, co 


Further cooling will yield a crude aqueous hydrogen 


product ketone, and various other oxygenated organic com 
pounds formed in side reactions. Solution strength depends on 
the amount of water fed to the reaction system with reactant 
alcohol, but should not exceed 40 to 50 percent hydrogen per 
oxide to prevent an explosion hazard (in the presence of 
organic materials). Here, as in hydrocarbon oxidation proc 
esses, there is advantage in further dilution by water injection 
at the aftercooler stage 

Crude liquor ts fractionated for overhead removal of an 
alcohol-water azeotrope (which is recycled), co-product 
ketone, and other light boilers 


taken to hydrogen peroxide purification following methods to 


Bottoms from this stage are 


be outlined below 

Conditions for a specific case of isopropanol oxidation to 
acetone plus hydrogen peroxide have been stated by Harris 
Feed consists of 50 vol percent air, 33.5 percent isopropy! 
alcohol, and 16.5 percent water vapor (i.e 
of the water-isopropanol azeotrope) 

Mixture is fed continuously to a reaction chamber in which 
the maximum temperature is held at 450 to 460 C. Contact 
time (calculated at NTP) is 

At these conditions, about 50 percent of the feed oxygen is 
reacted and 80 percent of this is converted to hydrogen per 
xxide. Product is cooled; water is added to the condensate at 
the rate of 0.1 Ib per Ib alcohol fed to the reactor. Residual 
alcohol, and 16.5 percent water vapor (i.e., the composition 


the composition 


30 seconds 


tion on charcoal 

rhe liquid product is stripped at 100 mm Hg abs., 
a 25 to 30 percent aqueous H.O, solution. Recovered iso 
propyl alcohol-water 
Stage, 

At these conditions, overall yield is reported at 0.7 moles 


leaving 


azeotrope is recycled to the reactor 


hydrogen peroxide and 0.9 moles acetone per mole isopropyl 


alcohol consumed 
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Westinghouse gas turbines in cat cracking process— 


reduce shutdown risk 


WEsTINGHOUSE GAS TURBINES are now driving air and 
gas compressors in a large cat cracking plant and three 
more are on the way to other plants owned by the same 
company. Another World’s First for Westinghouse. 

These gas turbine drives reduce the risk of shut- 
downs; using refinery gas as fuel, operation doesn’t 
depend on other sources of fuel or on steam- 
generating equipment. 

In addition to reliability, the Westinghouse gas tur- 
bine offers economy. Capital cost per horsepower is low, 
and since it’s powered directly by refinery gas, there’s 
no steam-generating equipment to buy, install and 
maintain. Operator payrolls? A few men can easily 
supervise the serniautomatic gas turbines. Installation? 
The self-supporting base eliminates the need for a bed- 
plate and the unit may be installed outdoors. 


Other Process Applications— Because the gas turbine 
furnishes shaft power, compressed air and hot gas up 
to 1000°F, it is used to streamline many processes. Ask 
today for a set of suggested process sketches. Contact 
your Westinghouse representative or write to 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-50599 


YOu CAN oc sure..rns Westi nghou se ewe 
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This unretouched 
photograph, token 
by Edmund F. Hawes, 
UOP Stoff Photog- 
rapher, wos oword- 
ed First Prize in the 
1956 ASTM Photo 
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out of this plug? 


A 


W hatever may foul up the spark plugs of your car’s engine, you can be pretty 
sure these days it isn’t the gasoline. For most refiners are taking the utmost 
precautions to make sure that the motor fuels they produce burn clean, quick 
and with the full power needed for today’s high compression, high-speed 

engines. Throughout the refining industry research technicians are constantly 
checking the fuels their refineries produce to help guard against plug fouling 

and to maintain all the high performance characteristics demanded by today’s 
automotive engines. In this way they are helping to make and keep the 

products you market salable. Here at UOP, in our business of developing 
processes for the manufacture of motor fuels, we also never take our eyes 

off the performance of the end product. Our research and technical staffs are 
constantly concerned with the fuels made by UOP processes to make sure 

that these will have the performance qualities that will give their ultimate 
users full satisfaction. This is only part of the broad contribution 

research is making toward the salability of products from petroleum. Wherever 
you market, you can be sure that “men of science’ are constantly working 

to keep the products you sell at the quality level your customers demand. 


UOP has prepared an interesting b 
Science Help You Sell."” We'll be; 


This is a modern V-8 engine and dynamometer used in the 
UOP Engine Loboratory to anclyze oll phases of motor 
fuel performance including engine cleanliness test. It is 
one of the tools used by UOP technicians to develop 
methods for producing fuels having all of the choracter 
istics necessory to sotisfy the petroleum marketers’ most 
demanding customers. 


More Than Forty Years Of Leadership 


In Petroleum Refining Technology 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
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FIG. 4. Loading Hydrogen Peroxide in railroad tank cars at the Syra- 
cuse, N. Y. plant of Solvay Process Division. 


D. Concentration and Purification of Hydrogen Peroxide 

The bulk of hydrogen peroxide is sold as aqueous solution 
of 35 wt percent or 50 percent strength. A small amount of 
production (from the barium process) is shipped as 8 percent 
solution to nearby consumers for bleaching purposes. 90 per- 
cent hydrogen peroxide was first offered in the United States 
in 1946. During the latter part of 1955, Becco Chemical Divi- 
sion of Food Machinery & Chemical announced the commer- 
cial development of hydrogen peroxide at nearly 100 percent 
strength. Foreseeable markets for this grade are principally in 
the military field. 

Fractional distillation serves to upgrade the crude liquors 
from hydrogen peroxide synthesis to the standard commercial 
strengths of 35 and 50 wt percent. The atmospheric boiling 
point of pure hydrogen peroxide is 150.2 C and the system 
H,O H,O.,, exhibits a high relative volability over almost 
its entire range. From this point of view, therefore, distillative 
concentration offers no real problem. 

There are some special problems, however. As the concen- 
tration of hydrogen peroxide as well as of contained impurities 
increases above 40 percent, the solution becomes increasingly 
unstable. Prior purification (see below) may therefore be re- 
quired. Furthermore, rate of hydrogen peroxide decomposi- 
tion increases with temperature. In the vapor phase, contact 
with certain metals and metal oxides may lead to explosions. 

In the production of 35 percent hydrogen peroxide, these 
difficulties are overcome (a) by distillation under vacuum 
(100 — 300 mm Hg); (b) choice of inert materials of con- 
struction (e.g., aluminum); and (c) addition of a small 
amount of stabilizer, such as sodium stannate. 

A commercial process for the production of 80 to 85 per- 
cent hydrogen peroxide by vacuum (40 mm Hg abs.) rectifi- 
cation has been described.'* Special mention should be made 
of the use of a high-nickel stainless steel for the steam coils in 
the reboiler, in order to avoid formation of a decomposition 
catalyst. The use of tantalum in this application has also been 
mentioned. 

The feed to the rectifier column is flashed. This leaves a 
liquid phase in which the organic components (derived, in 
this instance from the 2-ethyl anthraquinone process) are 
accumulated. H,O, content of this phase is 70 to 75 percent. 
This liquor must eventually be discarded or else diluted to the 
point where it is innocuous, for sale as off-grade product. 
H.O. recovery was about 85 percent. 

There is explosion hazard inherent in the presence of large 
pools of concentrated hydrogen peroxide containing organic 
material. To avoid this, various proposals (e.g.,'°) have been 
put forth for the use of climbing film evaporators to flash the 
crude hydrogen peroxide solution fed to the rectification 
system. 
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To reach HO, concentrations above 90 percent by distilla 
tive methods is not feasible. The approach is defeated by the 
need for excessively high vacuum to hold vapor temperature 
below the point of hydrogen peroxide decomposition. Becco 
Chemical Division‘s process for production of HO, at 97 
percent concentration is reported*’ to be based on fractional 
crystallization for the final upgrading 

Underlying is a method due to Crewson.*'! Feed is 90 per 
cent hydrogen peroxide. This is cooled to —20 C to 
mixed solid-liquid phase. Hydrogen peroxide concentration 
of the solid phase is 93.2 percent and that of the liquid phase 
The solid is allowed to settle through a heated 


form a 


is 82.5 percent 
vertical tube in which a temperature gradient is carefully 
established, ranging from —20 C at the top to —3 C at the 
bottom 

In effect, this provides numerous equilibrium stages be 
tween solid and liquid. Liquid is withdrawn at the top in 82 5 
percent strength. Bottom mash is withdrawn in 97.8 hydrogen 
peroxide concentration (the solid phase contains 99.3 per 
cent H.O.) 

Purification. Crude reaction liquors fed to the concentra 
tion (i.e., distillation) stage contain, in some instances, heavy 
metal contaminants in concentration exceeding the limits per 
missible for marketability. For removal of these impurities 
Young** proposes the use of ion exchange resins of the sul 
fonated polyvinyl aromatics type (c.g., sulfonated polysty 
rene-divinyl benzene resins). Resin must be pre-treated by 
washing with acid solution (e.g., 
The pH of the solution to be treated is held below 3.6 (note 
that the pH of commercial hydrogen peroxide solutions 1s 
between 2.0 and 4.5). Treatment is claimed to remove iron, 
lead, copper, manganese, and hydrogen peroxide from the 
liquor and to enhance the stability of the product in storage 


10 percent sulfuric acid) 


Dunlop** recommends a chemical method to free dilute 
hydrogen peroxide solutions of organic contaminants. Hydro 
gen peroxide is reacted with lime in the presence of a small 
amount of sodium pyrophosphate to precipitate calcium per 
oxide. Following filtration and thorough washing of the solid, 


the calcium peroxide is reconverted to hydrogen peroxide by 


pressure treatment with carbon dioxide, again using sodium 
Following filtration, the resulting 


pyrophosphate as catalyst 
dilute hydrogen peroxide solution is treated with ion exchange 
resin (as defined above) for the removal of residual calctum 
and iron introduced with the lime. The method is intended for 
use preceding the distillative cencentration step 
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DUPONT NEWS 


Number 80 in a Series of Bulletins for the Petroleum Industry OcTOoOBER 1957 


Du Pont FOA-2 provides advantages to 
refiners as well as to their customers 


The versatility of DuPont Fuel Oil Additive No. 2 (FOA-2 provides 
“BRIEF CASE’ PRESENTATION 
WELL RECEIVED BY PETROLEUM 
INDUSTRY AND ITS CUSTOMERS 


refiners with processing Hexibility as well as sales features for thei 


customers. Here's how 


The “Brief Cas r Business presenta 
tion was immmounced it i NEWS ict last 


January Since thes 500 kits have been 


put tk 1tiNe ! the ire expected to 
play in) dry role in this vear’s Oil 
Progress Devel ped bv the 
DuPont Petroleur Chemicals Divi 
sion, th Brief Case” tells an oil indus 
much the 

Magic Bar 

cesstully for 


mitro 

msored by 

ittee ol the 

itic Wal 

im Coconeo 

i ducts and products 
m oil Von rang to Ol esti 

over 1,000 presentations will 

have been made | ovember | to 
club, school and roups through 


out the countrs . . 
: POWER PLANTS con help insure continuous flow of elex 


tricity by protecting their fuel oil against sludge fo 
mation through the use of Du Pont Fuel Oj! Additive No 


FOA-2 makes it possible to blend cata used to help prever 
lvtic-cracked stocks with straight-ru ind filter-ch , 
products and still maintain good ston fuel — for tru tractor, mat 
age stability and performance. Because trial, and railway locomotive 
of this. refiners can adjust their inven With this extremely broad 
tories of heating and diesel fuels to usefulness, many refiners ar 
meet varving seasonal demands And I lize substan tial savings inn the 
the storage stability of a catalvti ill manufacturi: g and distributi 
cracked stock by itself can be increased erations through the use of tl 
bv the addition of FOA-2 idditive 

The additive also he Ips to upgrade 
Small and low cost stow ks to mecrease the Vi“ ld ot do nest Benefits residuals too 
heating oils ind release straight run 
stocks for charging stock 


Because of the nature of the 


sludge problems with residual 


Exhibits in the kit were carefully se 
lected to tell i forceful story The kit 

comp toa | v as , b varticularly troubl 
fits Hypa tly int lig itwe ight r iS) Protects wide range of products © pa i \ 
to-carrv brief case and costs only $50 


complet It ve | 


the proble ns can be 

u are not already using The stabilizing and dispersant chor periodic treatment of the svste 
the briet CUM kit oO would like addi ot Du Pont FOA 2 Is highly etlective FOA 2 But its even easier t 
tional kits, anv of our DuPont Petro icross the whole range of distillate fuel them and eliminate man. 
leum Chemicals Division representa oils. This means that the same additive cleaning oy 
tives will be glad to help vou obtain that retards and disperses sludge for small amount of FOA-2 


them mations m home he ating oils can be fuel before { 


erations bv sir 
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DUPONT *@ 


You ought to know... 


Many re sidual 


FOA-2 Advantages 


fuel both large 
ind small, have already that 
FOA-2 will kee p their fuel storage and 
supply systems clean and their burners 
Thus intial 


bv eliminating cost] 


users 


found 


operating smoothly subst 
made 


for cleaning 


Savings are 


downtime 


For detailed information 


To hel ip vou ber 
fit fully from FOA-2 
in all these ap] lica 
tions, we will be 
glad to se na vou a 
comprehensive 24 
page book about it 
All the basic in 
formation you will 
need IS 11 luck d In 
this book composition and properties 
use concentrations, handling and add 
tion methods, performance testing, and 
discussion of the benefits of FOA-2 
in all its applications 


Many refiners find 
pre-mixed additives 
more convenient 


A new combination ‘package”’ of 
DuPont Fuel Oil Additive No. 2 pre 
mixed with Du Pont Metal Deactivaton 
has been offered to refiners during re 
cent months. 

We've heard many favorabk 
ments on this new combination from 
refiners who have tried it. It has proved 
a convenience to be able to add a single 
additive with combined properties that 
guard against practically all the major 
chemical heating oil and 
diesel fuel troubles, specifically sludg 
and gel accumulations. 


com 


causes of 


The new combination is available to 
vou in drums in two different concen 
trations . . FOA-208 92% FOA-2 
8% DMD: and FOA-212—88% FOA-2 
and 12% DMD. 


OVER 
A-5245 
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pacity he se 
ing consultant, w sely 
the ending mn 
ind Air Force test 
tion of fuel | 

aircraft. And his stafl at the 
trends in military 
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and 
performance 


analyzes 
evel 
opments to he Ip rehners meet present 
and future petro 
leum products 


demands for aviation 





LITERATURE AVAILABLE 











Here 


bulletins reports 


is a partial listing of the many 
booklets, technical 
papers, and other aids available to you 
through any of the DuPont Petroleum 
Chemicals Division offices 


DuPont FOA-2—A compre hensive 24 
page book containing all the 
information vou will need to have 
about Du Pont Fuel Oil Additive No 
2 for its application in heating, diesel 
and residual fuels. Fully illustrated 
with photographs charts and dia 
grams \-4966 


New Du Pont Dry-dye Eduction Probe 
and No-dust Drumhead—A folder 
| and illustrating the 
eduction cde 
gasoline dveing a 
efficient 
2903 


basic 


descri revo 


lutionary new dry-dye 
W hic h a ake 
cleaner taster 
operation \ 
DuPont Petroleum Dyes — Includes 
data on chemical composition 
physical properties of the complete 
line of DuPont Petroleum Dves. Al 
so spec trophotome ter curves, rate of 
solution tables, military specifica 
tions, addition methods and han 
dling recommendations 4-2723 
Sales Promotional Aids for Dealer 
Meetings—Describes the many 


ing 


vices 


and more 


and 


Conia NIWS 


His bi 
equipped 
rape 


LHe 


struct 
71ne ! 
He has 
Stevens 
] 


Trastituite 

lvanced stud) 

ind fluid 1 

f California in Berkel 
He is a member 

\er | uit ] Scie 
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tive Engineers. He 

Aviation Fuels Te 

the ASTM ind tl 
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Counc 


DuPont aids availabl 
\ handy chee 
dealet 


meetings 
one planning 
grams 
You can order by 
the nearest office 
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Los Angeles 17 
New York 20 

1270 Ave. of the Amer 
Philadelphia 23 Penn Center 
Pittsburgh 22 
San Francisco 4-111 Sutte 
Seattle 34003 Aurora Ave 
Tulsa 1—1811 So. Baltimore 
In Canada DuPont Company 
ted Petro eum \ hem ais 
Toronto 12-Ontar 
in Other Countries Organ t 
Export Division, 7447 Nemours 
98, De Olympia 4-5121, Ext 


1 Gateway Center 


®t6 us. par off 


Better Things for Better Living 
..- through Chemistry 


1. du Pont de Nemours & Company (Inc.) 


Printed in U. S. A. 








P 738. P 746 


Automation in Refinery Product Blending— accurate con- 
trol of petroleum products additives flow is 


paramount; overdosage can throw products 


off-specification and increase costs needlessly. 
Described here is the equipment that can be 


used for proper proportioning 


ADDITIVE METHODS IN 


CONTINUOUS BLENDING 


Lawrence Lowy 


Proportioneers, Inc 


LAST month we introduced the reader 
to the concept of automatic blending 
and some of the tools that could be ap- 
plied to measure large volume flow 
rates. But, any consideration of conver- 
sion from batch mix to in-line continu- 
ous blending must take into account the 
increasingly important additive feeds, 
too. 

Here we are not dealing with large 
flow rates, but rather quantities meas- 
ured in | and 2 percent or even a frac- 
tion of a percent of total blend rate. 

Often, these additives are critical to 
production of a particular specifica- 
tion. Or they are so costly that any 
overfeed represents a considerable un- 
necessary expense. Then too, hazards 
to health such as with TEL, are more 
likely to be encountered. 

Increasing emphasis is given to ad- 
ditives and the particular quantities that 
they can impart to a motor fuel, a lube 
oil, an asphalt cutback, etc. Usually, 
quantities are so small and critical as 
to defy the crude measurement prev- 
iously employed in batch systems. This 
lends added impetus to inline blending 
methods where quantities, no matter 
how small, can be fed accurately and 
dependably. And for those so critical 
and/or costly as to require more than 
ordinary care, extremely precise meth- 
ods are available using weight as the 
medium of measurement. 

Where batch blending or compound- 
ing is carried out, minute addition of 
additive may be carefully measured out 
in a separate container or, for accu- 
racy, preweighted. For larger quantities 
volumetric meters equipped with set 
stop mechanism can be utilized. In this 
case an operator sets a totalizer mech- 
anism for total volume. As the quantity 
is fed through the meter it runs the 


totalizer in reverse till it registers “O” 
at which point it trips a release to close 
a valve in the line. All of these arrange- 
ments are susceptible to human error 
To compensate for this, an excess is 
usually injected. But additives are 
costly, so that at the end of a year's 
operation, the value of additive over- 
feed can represent a large expenditure 
just to be “sure.” 

Continuous blending can materially 
reduce this cost, if not eliminate it en- 
tirely. In addition, it can incorporate 
safeguards to monitor any trends where 
too little or too much additive will rum 
a batch or require that it be doctored 


Lowe TTS FOF (Umer 
SOT! CRANK PH AND ST Pw 
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Types of Injection Equipment: 
Plunger Pumps 

Injection or feeding of the additive 
for continuous flow operations must be 
carried on by repeatable, dependable 
units. The first of these, and probably 
the one most often used, is the positive 
displacement plunger pump. One might 
feel that any small capacity, positive 
displacement plunger pump would suf 
fice. However, unless carefully cali 
brated and checked from time to time 
the usual rotary be it gear, lobe 
vane, etc is extremely susceptible 
to viscosity and pressure conditions 
and resulting slip characteristics (the 


PSOE 


Seat 


GREE LLE LLL AGP! OBE hin 





clearances which will allow varying 
quantities to pass due to viscosity varia- 
tions). This is most critical at low flows 
where the slip can be a significant per- 
centage of total flow. On the other 
hand, a plunger pump, Fig. 9, reflects 
slip only through the check valve as- 
sembly. Slow movement of the piston 
in reciprocation as compared to rapid 
rotary input into the other positive dis- 
placement type pumps means too that 
check valve movement is slowed, an 
aid in allowing tight seating and reduc- 
tion of slip. As a result, this type of 
unit lends itself economically and ac- 
curately to injection of small quantities 

-a fraction of a cc per min to 2 gal 
per min. 

The pump packer (Fig. 9) consists 
of a motor (10) driving an integral 
gear head or separate speed reducer 
(5) whose output shaft normally drives 
a crank (15). A crank arm (25) — 
through the crosshead — converts this 
rotary motion to reciprocating move- 
ment of a reagent plunger (55). 

A threaded crank allows manual ad- 
justment of the crank arm distance rela- 
tive to its rotary center. This can be 
varied from zero to maximum throw, 
which in turn will provide stroke-length 
settings of the plunger —- producing a 
delivery range from zero to maximum 
capacity. The crank is calibrated to in- 
dicate this setting. Normally these 
pumps are guaranteed within plus or 
minus | percent accuracy for a 10:1 
delivery range 

In the reagent or additive cylinder, 
aS a precision-ground plunger is with- 
drawing the preset stroke length 
through a stuffing box, a metered vol- 
ume of solution is drawn through the 
suction line. With plunger motion re- 
versed, the suction valve closes (valves 
are normally of the ball type) and the 
volume is forced through the discharge 
check valve to the point of application. 

Since the pump is of the reciprocat- 
ing type, a pulsating flow will occur 
in this system, discharge flow occurs 
during the alternating suction period 
This effect can be reduced or almost 
eliminated by use of multiple pumps 
mounted on a common base-plate, with 
discharge strokes exactly out of step. 
Hydraulic dampers or surge chambers 
may also be used. 

Units of this type can be furnished 
in special metals, rubber, plastic or 
ceramic — thereby making them suit- 
able for handling any chemical. To ac- 
commodate a pacing signal from a pri- 
mary source, the capacity can be auto- 
matically adjusted by varying drive 
motor output (example — electronic 
variable speed drive between motor 
and pump) or repositioning crank arm 


Glitsch specializes in intricate tooling and fabricating of ferrous and non 
ferrous materials . . . alloys and stainless steels. We design and fabricate 
kiln internals for cat-cracking units, reactor and regenerator beams and 
baffles, special piping, welding, steel components . . . in fact any equipment 
which must be expertly engineered for weight and strength ratios or special 
construction 

Whatever your requirements, you will find valuable experience and 
modern, complete fabricating facilities at Glitsch. And once we do a job 
for you, we know you will call us back because you will like the way our 
“Single Engineering Responsibility’ complements your own production 
program. If you require any kind of specialty fabrication . . . for any process 
plant . . . call in Glitsch. Then you are assured of getting your job done 
right, and right on time. If you would like more information on Glitsch 
fabricating facilities, ask one of our representatives or write to us at P.O 
Box 6227 in Dallas. There is no obligation, of course. 





Dallas® New York® Tulsa® Cleveland ® Chicago ® Houston® Los Angeles® Uxbridge 


relative to crank (example — pneu- P) C ocial, ( H its 
matic positioner capable of reversing p 


threaded crank screw). 
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(| a) what can 


SMALLER EXCHANGERS FOR SAME JO8 Finned 
LP Tube Heat 
Exchangers 
ens a mean to you? 


FEWER EXCHANGERS FOR SAME JOB 


qt? a 
- aan™ 


\\ 
Western's Experience in FINNED TUBE 


~\ \) 
Heat Exchangers Again Demonstrates 


Progress Toward Economy Design 


Rising material and labor expenses have greatly increased the cost of heat exchangers 


within recent years. Western's extensive experience in low-finned tube construction, 


theretore, constitutes a most important customer service 


ipproximatel) 


The big advantage of finned tube construction is that # gives 


: - 
the heat transter surtace ) meaning either smaller exchangers or 


ewer exchangers with obvious economies to the buyer 
In other phases of thermal and mechanical design, Western builds heat exchangers 


as high as 1600 F, and for pressures as high 


for temperatures as /ow as minus 300 °F, 


as 4,000 psi, or as low as 65mm mercury absolute 


—— WESTERN 
Western's background in ‘, ; 


finned tube construction HEAT EXCHANGERS 


will mean a higher de- 
gree of performance in ( TERN SUPPLY COMPANY 
.O. Box 1888 — Tulsa,Oklahoma 


your specific application. 
=e 
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Today’s Ultimate 


SULFURIC ACID ALKYLATION UNITS BY THE M. W. KELLOGG COMPANY* 





DESIGN CAP. DESIGN CAP. 


Total Alk., 


LOCATION BPSD 


Delaware City, Del 

Port Arthur, Texas 

Houston, Texas 

Philadelphia, Pa 

East Chicago, Ind 2,913 
Lake Charles, La 2,410 
Ae 2,400 


Total Alk., 
LOCATION BPSD 
La Plata, Argentina 1,612 
Toledo, Ohio ............. 1,600 
Montreal, Canada 1,426 
West Tulsa, Okla 
Tyler, Texas 
Smiths Bluff, Texas 
Saudi Arabia 


Perth Amboy, N. J......... 2,180 





1,786 





*List shows only units utilizing Kellogg's Cascade Reactor. Kellogg has also engineered and built many alkylation units of other types. 
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in ALKYLATE... 


Measured by every standard . . . by quality and quantity of yield... 
by initial investment . . . by operating costs ... M. W. Kellogg’s sul- 
furic acid alkylation process is bringing optimum results to an increasing 
number of leading refiners both at home and abroad. 

With its present advanced design, utilizing the company’s unique 
multiple-stage cascade reactor and auto-refrigeration system, Kellogg 
alkylation offers the ultimate today in high isobutane efficiency, low 
acid consumption, low outlay for recycle and auxiliary equipment, and 
low utilities cost. 

The M. W. Kellogg Company welcomes the opportunity to describe 
this alkylation process in detail, and to acquaint refiners with the 


improvements its engineers are continually making toward still greater 


oa 


economy and efficiency. 
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Refinery Process Division 


The M. W. Kellogg Company 
711 Third Avenue, New York 17, N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Lid., Toronto « Kellogg international Corp., London «+ Kellogg Pan American Corp., New 
York « Societe Kellogg, Paris « Companhia Kellogg Brasileira, Rio de Janeiro *« Compania Kellogg de Veneruela, Caracas 
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Pumps, pours, dissolves 


under any condition 


| UOP AW‘ 


co PrEeR DEACTIVATOR 


oa 





Even in exposed, below-freezing locations, 
UOP AW(50) Copper Deactivator flows readily, 
doing away with low-temperature 

pumping problems common to ordinary 
deactivators. And, whether you use 

AW(50) in the five-gallon manual-application 
size, or 55-gallon drums for automatic 
injection, it will not freeze and can be easily 
pumped even when stored for long 


periods at temperatures as low as O°F. 


In addition to superior pouring properties under 
low-temperature conditions AW(50) 

gives maximum metal deactivating efficiency 
and economy. It is instantly soluble in 


hydrocarbons, and is light in color. 


UOP AW(S50) is a “must” for refiners stabilizing 
gasoline, jet fuel, domestic heater oil and 
diesel fuel in all northern latitudes where 


temperature drops are extreme. 


*Trade Mark 


UNIVERSAL OlL PRODUCTS COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, ILLINOIS, U.S.A. 
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FIG. 10. Positive displacement diaphragm 
pump. 
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FIG. 11. Fluid-driven pump. 
PASE 





FIG. 12. “Syringe” pump 


Diaphragm Pump 

Instead of a solid plunger, the fluid 
motivating force can be applied by a 
diaphragm, actuated either by a plunger 
or hydraulic fluid as shown in Fig. 10 
The advantage in this type of positive 
displacement unit is the elimination of 
packing. The diaphragm acts as a gas- 
ket, too, tightly sealing the reagent 
cylinder. The diaphragms are normally 
Neoprene or rubber, but in recent in 
stallations, special materials such as 
plastics and metal alloys have been 
used effectively. 


Fiuid-Driven Pump 

A modification of the motor op- 
erated positive displacement pumps de- 
scribed above is the pneumatic or hy- 
draulic-powered metering pump (Fig. 
12). This can be either a positive dis- 
placement plunger or diaphragm unit 

but instead of motor and crank, 
pneumatic or hydraulic powering fur- 
nishes the drive. 

The reagent plunger is operated by 
direct connection to this pneumatic o1 
hydraulic drive. Stroking is produced 
by action of a pilot valve, normally 
paced from a primary source (example 

-€@ positive displacement meter rota- 
tion is translated into reciprocating mo- 
tion to drive valve in proportion to 
flow) but often in response to some 
other process variable. Piston move- 
ment is limited by the position of a 
rear adjustable stop, and can be set for 
zero to maximum stroke length by 
means of the micrometer threaded shaft 
running from the piston to the hand- 
wheel. A counter geared to this shaft 


reads stroke length in increments of 
0.01 in, 

Capacity settings are made by ref- 
erence to delivery curve furnished with 
each unit. Since delivery is represented 
by a straight line function, stroke set 
ting for desired output can easily be 
read and set by handwheel positioning 
of stop. Smooth cushioning of the pis- 
ton at the end of each stroke is pro- 
vided by means of fixed and floating 
dash pots having adjustable bleeder 
ports. 


Differences in Units 

Both the crank-driven metering 
pump and the fluid-operated unit have 
seen described. A basic difference exists 
between these two 

The clearance volume (that space 
still remaining in the reagent cylinder 
with the plunger fully forward in the 
completed discharge position) is ex 
tremely important in metering pumps 
It determines if the pump will be self 
priming, i.e., relieve itself of entrained 
air when discharging against pressure 

Ratio of total displacement volume 
to clearance volume will vary in the 
crank-driven unit as stroke length 
changes are made, but it will remain 
constant in the pneumatic type. Ratio 
for the motor crank pump will be high 
for maximum stroke (minimum clear 
ance). When the ratio drops below an 
easily computed value (P, V,=P, V,) 
the pump will not purge itself of air. 

In the pneumatic unit, since stroke 
length is controlled by limiting the rear- 
ward motion of the plunger, the ratio 
of displacement to clearance volume 
will not change for different settings 

The motor-driven unit will not re 
produce capacity settings at low speeds, 
because of such factors as fluid vis- 
cosity and check-valve efficiency (slip) 
A hydravlic unit will be unaffected by 
extremely slow speeds, because each 
stroke is made at the same speed re- 
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gardless of frequency. At high stroking 
rates consideration must be given to 
fluid viscosity, as sufficient time must 
be allowed on the suction stroke for the 
cylinder to fill before discharge is 
begun. 


The ‘‘Syringe’’ Pump 

For small, high-accuracy feeding a 
modification of the reciprocating posi- 
tive displacement plunger is available 
(Fig. 12). This type might better be 
characterized as a syringe, for it op- 
erates exactly like the familiar hypo- 
dermic syringe 

A plunger within a cylinder is re 
tracted, and fluid to be metered fills 
the chamber. The suction is then closed 
off and the discharge opened. A geared- 
down drive, with suitable range adjust- 
ment, slowly moves the piston forward 
at a constant rate. Feed is in terms of 
cc per hour, and cylinder capacities are 
designed for four or more hours opera- 
tion before plunger retraction and re 
fill is required. Units can be dual 
mounted for continuous operation 
(while one fills, the other feeds) 


Application and Control 
Application of these positive dis- 
placement pumps to specific injection 
jobs ranges from constant feed units 
manually set for rate on through to in- 
corporation into full blending packages 
For flow proportional operation, var 
ious schemes are available. Agaim, be 
cause flow constitutes the largest source 
for primary or pacing signal in blend 
ing Operations, we continue to refer 
Other types of 
measured variable can be used pH 
in much 


our discussion to it 


viscosity, gravity, color, etc 
the same manner as described for flow 
Where the pacing signal comes from a 
differential meter (refer to Part 1) it 
may be used in the form of an on-off 
signal (using time duration impulse) 
to operate a 3-way valve in the pump 
suction, Fig. 13, or as a proportional 
signal 3 to 1S psig au to adjust 
output of a variable speed drive unit 
Fig. 14 

If instead, the primary pacing ele 
ment is a positive displacement mete: 
ve can use the rotary spindle output 
(X gallons per spindle revolution) as ; 
direct translation of flow. This can be 
used, Fig. 15, to stroke a pilot valve, 
which, in turn, will alternately time 
drive air to the front and rear ports of 
the impulse cylinder on a pneumatic 
style pump 

Rather than directly drive a pilot, the 
rotary signal can be delivered as an 
electric pulse or contact (each revolu 
tion of the meter produces | pulse) 
The pulses can register against preset 
counts in a timer. When the prope: 
number have accumulated, a second 
timer, preset for timed operation of the 
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FIG. 15. Pilot-valve controlled, air-powered additive system. 


pump, will control the duration of ad- 
ditive injection, stop the pump, preset 
and await the next accumulator signal 
to again feed for the preset duration 
(Fig. 16). 

Instead of accumulating as a timer 
signal, the pulses can be used to op- 
erate a clutch on the plunger pump be- 
tween motor to pump. Each pulse pro- 
duces one stroke and the tendency to 
override or stroke again is arrested by 
a stop brought into play immediately 
after the initial clutch release (Fig. 17). 


Feedback or Loop Control 

In all of these system using positive 
displacement pumps, one important 
factor is ignored. The first article in 
this series discussed considerations for 
in-line blending. One of the concepts 
most strongly stressed was that of the 
closed loop or feedback. In describ- 
ing a feeder device of the pump type, 
we have neglected this consideration 
and usually the fact is accepted — for 
a positive displacement plunger pump, 
over set, it will dependably deliver at 
rate. 

No matter how accurate a device 
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FIG. 16. On-off control, using timers to trip motor 


owttch. 


may seem to be truly dependable we 
must have report-back on what it is 
doing. The pump style just described 
does not provide this. Additions can be 
made to approach a check, but they are 
of an intermittent type. For example, 
a calibration tank (small capacity 
slender take with accurate gage glass) 
can be inserted between supply tank 
and pump. At any time during a run, 
the additive can be drawn from this 
tank and accurately read over a period 
of time. This is a partial answer. Pumps 
of this type are very susceptible to air 
bubbles — packing leaks, supply tanks 
running dry, air entrainment. Conse- 
quently, while a calibration check may 
show all is well, an air bubble shortly 
thereafter may remain unpurged and 
throw off all of the following discharge 
volumes until it is caught. 

Another solution might be a positive 
displacement meter in the pump dis- 
charge. This has several drawbacks. 
For one, capacities below 0.25 gal per 
min in this type of meter, are not suf- 
ficiently accurate and repeatable. Then, 
too, unless sufficiently dampened with 
surge chambers, the pulsation from the 


SSK MwMAAMwwwWwwq9y71 
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pump tends to alternately run the mete: 
too fast, then too slow. This is not good 
for the meter nor is it conducive to ac 
curate readings. 

Where rates of additive feed exceed 
0.25 gal per min a closed loop scheme 
is available. It is very similar to that de- 
scribed for large volume flows in last 
month’s article. As seen in Fig. 18, the 
pulse signal from a contactor on a 
main line positive displacement meter 
is again used (this could be a pulse 
from any source). Because this scheme 
is particularly suitable for remote op- 
eration, we have shown the transmis- 
sion by electrical pulse. Direct connec- 
tion would duplicate the large volume 
schemes previously referred to. A con- 
verter translates the pulsed signal into 
a mechanical rotary output to be 
matched to the mechanical rotary out- 
put delivered by the additive meter 
(capacities above 0.25 gal per min). 
Suitable fixed gearing provides the 
necessary ratio or, for wide ranges or 
ratio adjustment, an input speed adjust- 
ing device can be included. Should a 
difference exist between the input speed 
from the master and the follower or ad- 
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Booming high octane market 
spurs alkylation... 


Monel resists HF corrosion... permits safe, 
non-stop operation for a year or more 





Boosting pool octane values calls for 
quantity as well as quality in the 
premium fraction 

So, in HF alkylation, the heat’s 
on for (1) high-stream velocity and 

2) non-stop operations 

But with increases in stream ve- 
locity, the HF corrosion rate may 
go up. Without special protection, 
more inspection shutdowns are 
called for. 

To get around the impasse 
producers rely on Monel 
Major operators have increased 
their onstream time to a year or bet- 
ter by using Monel* nickel-copper 
alloy freely in critical equipment. 
One company reports a two-year in- 

spection schedule 
These companies depend on 
Mone! alloy to resist both aqueous 


and anhydrous HF attack at ele- 
vated temperatures and pressures. 

In acid regenerators, steam re- 
boilers, feed pre-heaters, condensers, 
Monel alloy 
or Monel-clad construction provides 


fractionating towers .. 


years of trouble-free life 

In valve, pump, and instrument 
parts with close tolerances, it elimi- 
nates undesirable build-up of corro- 
sion products. As relief valve rup- 
ture discs and gaskets, it helps as- 
sure safe operation. 

Chances are, Monel alloy could 
help you increase throughput and 
operate safely over longer periods 

Look into the matter today. Write 


Inco’s Corrosion Engineering Sec- 
tion ’ ’ 





~ 


When to consider Monel for HF al- 
kylation equipment. Mone! nickel 
copper alloy provides useful resis 
tance to HF in all concentrations and 
{in unaerated solutions) up to 250°F 
It is used with the anhydrous acid at 
temperatures up to 1100°F. Monel 


comparatively t 


unaffected by hig 
stream velocities. Its strength and 


wear resistance are high 


“4 


INCO, Nickel Alloys 








The International Nickel Company, Inc. 
67 Wall Street New York 5, N. ¥ 


Monel ... for minimum maintenance 
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Methods of controlling additive flow rates... 


PRODUCT LINE 
METER 





( \ PRODUCT LINE 
) METER 
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FIG. 18. Differential flow rate contro! 
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CLUTCH DEVICE 














ADDITIVE 
FIG. 17. On-off control, with timer engaging a clutch. 
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CENTRALIZED ADDITIVE S , HAH 
DISTRIBUTION SYSTEM , AT CRACKED NAPP 


FIG. 19. Centralized additive distribution system, with additive 


on flow control. 


ditive meter, the differential gear rid- 
ing the two opposite rotating gears will 
be displaced. In moving either direc- 
tion of control it directly (sufficient 
power in the differential eliminates the 
need for servos) repositions a control 
valve in the additive line to bring the 
follower meter rate back up or down to 
match the required master rate. 

Another arrangement would utilize 
the flow rate control scheme also dis- 
cussed in the previous article. How- 
ever, instead of a manual set point, a 
primary source such as a 3-15 psig air 
signal for flow will adjust this point 
through a suitable ratio presetting. In 
additive feeding, a rotameter is used 
instead of the orifice or differential de- 
vice due to its suitability for the low 
flows encountered. 


Centralized Additive Systems 
The devices thus far described for 

additive injection service are aimed 

at ultimate incorporation in blending 
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FIG. 20. Alternate, centralized system, using positive 


displacement pumps 


schemes. However, there is an area in 
which their use alone is a matter of 
concern as points of additive applica 
tion increase around the refinery pro 
cess area. Too often, “pots and pans 
are scattered all over a process plot to 
provide inhibitor at 4 or 5 locations for 
instance, each one having its own sup 
ply and injector 

Since we are discussing additive feed 
devices and methods, let’s review a 
method to eliminate the “pots and 
pans” effect of gasoline additive facili- 
ties. By this means, a centralized loca- 
tion for the various additives can be 
provided with individual injection 
facilities at the necessary locations at 
the time when new construction takes 
place or at any future time without the 
cluttered, makeshift arrangements so 
prevalent as today’s refinery needs ex- 
pand. 

In Fig. 19, the drum storage area is 
designated. This can be at any location 
remote from the actual injection points 


+ > 


Additive feed lines are then run from 
this area to the necessary pipeline 
points of injection. Within the drum 
storage area the various additives, as 
received in drums, can be separately 
stored on drum racks. By means of 
flexible connection, each successive 
drum can be designed as a gravity feed 
system making the connect and dis 
connect operation simple for the oper: 
tor and capable of being handled by 
single man 

Each of the additives, i.e., metal de 
activator, inhibitor, upper cylinder 
lubricant, etc., will be tied into an in 
dividual centrifugal pump utilized 
merely for transfer purposes. Suitable 
electrical interlocks can control opera 
tion of these pumps so that when any 
one of the particular additives is re 
quired, the necessary supply pump sys 
tem will be energized. The pumps furn 
ish only the transfer and pressurizing 
features for the system 

A simple injector device will be lo 
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New Du Pont study looks into 
octane requirements of the future 


A new Du Pont study points up the 


complexity of the problems you may 
tace in planning future refinery proc- 
esses and operations. Selution of these 
problems may depend on the answers 
to two basic questions 
What road octane quality can be ex 
pected from possible future gasoline 
compositions in tomorrou’'s high- 
compresston-ralio cars 
Which of the gasolines of compara- 
ble road octane quality will be most 


economical to make 


Recently, some answers to the first 
question were found by Du Pont re- 
searchers investigating gasoline blends 
suitable for tomorrow's cars. More 
than 5,000 road octane numbers were 
obtained during the Du Pont study. 


High-compression-ratio cars 
used in test 


Twenty-eight representative samples 
trom the five major refining processes 
in 73 different fuel blends—at 10 
pounds RVP and leaded to 3 ml. per 
gallon—were road-rated in a fleet of 
cars whose engines were modified to 
11.1 and 12.1 compression ratios 
With the data provided, cost com 
parisons can be made between blends 
of comparable octane quality to an 
swer the question of maximum refin- 


ing economy. 


Write for free copy 


Several conclusions were reached or 
the basis of information gathered dur 
ing the Du Pont study. The complet 
results are now available in a paper 
Road Octane Numbers of 


Tomorrow's Gasolines in Tomorrow’ s 


entitled, 
Cars.” Write us if you would like 


copy. 


%. ¥. i. fet or 
Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 


E. 1. DUPONT DE NEMOURS & CO. (INC.) e Petroleum Chemicals Division + Wilmington 98, Delaware 
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cated at each of the points of applica 
tion. It is assumed that some sort of 
orifice or differential device for meter 
ing purposes will be located at this 
point in each of the gasoline compo 
nent lines. By installing a small bypass 
loop around this and installing a small 
positive displacement meter, a flow 
proportional signal can be obtained 
which will in turn produce a mechani 
cal rotary movement. This will operate 
a 4-way pilot valve located in the addi 
tive line coming from the drum stor 
age area. Movement of the pilot valve 
controls flow of additive into either 
side of a diaphragm cylinder connected 
across the 4-way valve. The other two 
ports serve to receive the additive from 
storage area and inject it into the line 
under pressure. The actual feed ratio 
will be manually adjusted at each of 
the injector stations by limiting the 
travel of the diaphragm in either direc 
tion. Two or three sizes can be tur 
accommodate the 
range of additive requirements 


nished to entire 

The injector device and positive dis 
placement can be dev eloped as a SiIngic 
package and readily transferred from 
operation to operation or added as ex 
pansion requirements dictate. Electri 
cal interlocks can be utilized where 
certain lines will receive additive only 
part of the time. This can be readily 
controlled from a central station 

An alternate scheme can also be pro 
posed. The previous arrangement is de 
veloped on the theory that the most 
economical way in which additives can 
be injected and handled is to minimize 
the actual materials handling. The ma 
jor problem to date is the dilution of 
additive in hydrocarbon in order to 
produce quantities sufficient for pro 
portioning purposes. The method above 
handles the material neatly, with suf 
ficient accuracy to meet most refinery 
requirements 


Centralized Positive 
Displacement Pumps 

Another approach is to dilute the 
additive sufficiently so that it can be 
handled by means of positive displace 
ment pumps or meters. The latter 
scheme is preferred as it provides ready 
adaptability to the closed loop or feed 
back principle 

For this arrangement it is necessary 
to dilute the additive to a degree that 
will produce a minimum of 1% gal per 
min for any job conditions. The drum 
storage area referred to above would 
now become a tank storage area in 
which, for example, 4000 gal capacity 
tanks would be utilized to make up the 
necessary solution before metering it 
to the required gasoline line 

Automatic means can be provided 
to make up the solution when neces 
sary. See Fig. 20. Low level switches in 
the tanks would actuate electrical con 
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FIG. 21. Loss-in-weight TEL blender 


trols. This could be done by energiz 
ng a positive displacement meter in 
the diluent line. The meter would in 
turn actuate a secondary feed device to 
inject additive directly from drum sto 
age. This is illustrated in Fig. 16. When 
the fill had again reached a preset high 
level it would automatically cutoff un 
til needed again. In this way an end 
less supply of well diluted additive ts 
available 

Again, at ich ie 


points of injection a device would 


necessary 
be 
located to meter and feed the necessary 
quantity of additive into the flowing 
stream. In this case, however, since the 
quantity is of a sufficient magnitude, a 
positive displacement meter its used 
much as is illustrated and described in 
Fig. 19. Instead of a mechanical rotary 
signal developing a pulse or electric 


I n 


a converter device ¢ 
nstalled on the differential mete 
develop the differential pressure as 


pulse generator transmitting to the 


EDB Blender 


posed of a converter to develop a me 


Ihe blender itself is com 
chanical rotary action proportional to 
the pulse signal. This drives one side 
ota geared differential device The ad 
ditive meter drives the other side and 
any deviation of metered rate from 
master rate as established by main line 
flow will actuate control valve in addi 
tive stream to bring the metered addi 


tive rate in line with maste 


Loss-in-Weight System 

Thus far the discussion has con 
cerned only volumetric devices. Such 
measurements are susceptible to effects 
of temperature, viscosity, gravity. To 
avoid either realizing these and cor 
recting for them or ignoring them and 
accepting the resulting errors, the alter 
native is to measure and dispense by 
weight. With large volumes encount 
ered in blending base stocks, the cost 
to use a gravimetric or weight feed 
system is not justified and suitable ad 
justment is made to volumetric reading 
to compensate for the aforementioned 
errors. But for additives revresenting 
as they do, items of considerable cost. 
the savings from overfeeding by the 
less accurate volumetric scheme would 


soon cover the cost differential. This is 


THE 


particularly true in the case of tetr 

ethyl lead. Needless to say, though, the 
idditives at relatively 
*h cost is becoming more and more 


Not only 


} i. 
yut off 


ncreasing use ol 
n 
ot a problem 
requirements low, 
he maintained within 


xduce the 


losses 

the tolerances be 
trom overteed I 
penditure over a “al operation 
Losses also mount up trom double 
handling drum to vessel to 1 
(one of the basic factors justi 
automation ts its reduction of mate 
handling) 

Where extreme accuracy ts desirable 

high additive cost close tolerances 
avimetric 


Fig. 21 


typical TEL system is shown schem 


or minute quantities the 


Gevice S most sultabdie l 


cally 
Here, because of the relatively hig! 


cost of the materia t ws essential te 


Othe 


. 
hold within close tolerances 
wise the normal overfeed cond.tion 
would be the mode of operat ng n 
order to be “sure \ few pounds ove! 
teed of TEI pel 
large expenditure in a year's operation 


(thereby 


batch epresen a 
By feeding gravimetrically 
maintaining very tight limits unaffected 
by temperature) and providing in line 
teed with positive shut-off, this loss can 
be eliminated. While this application ts 
the only gravimetric application in 
production of petroleum products, the 
system has ready application to othe 
additives now on the horizon present 
ng the same sort of economy consid 
erations. Of course, the TEL applica 
tion presents another problem tox 
city. To minimize the hazard, TEL ts 
handled under vacuum so that should 
a leak dev elop, the air will be drawn in 
and TEL will not escape 

In this case a tank of 8500 or 15,501 
gal capacity is scale mounted. This rep 
resents a complete tank car delivery 
which eliminates any primary storage 
problem and reduces handling of this 
very toxic fluid. An additional feature 
of this particular application is that 
any conveying of TEL must be done 


under vacuum 
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Ihe tank ts supported by 
means Of one first i ver and two 
second class lever ’ te a pre 
cision scale head | . £2 accuracies 
of 1 Ib in 10,000 Ib. A flow signal from 
a Venturi Tube in the gasoline line is 
transmitted either a i ntermittent 
electric signal of 0 to 13.3 see every 15 
sec OF a pneumatic | ire of 3 to 15 
psig to the scale h to drive a finely 
threaded poise ser I ce poise re 


traction in proport © the gasoline 


nto a rol 


or integrato 


ronous Moto! 


lutch and cl 


Ui Qt 


balance 
neiple requiring the scale to main 
iin balance at all nes As the pose 
travels back along the screw it reduces 
the scale i id indica ga TEI 
demand | us tt p of the Heat Transfer D 


scale beam senses this deviation trom 


the null balance position and alters the Wo National -U.S. Radiator 
i ‘ RAT I 


air Output from a r controller op ~ ORPO oN 


erating on the wzzle flapper” princi —$$_$$_— aa — 
_ Sayre 
12 Madison Avenue, New York 17, N.Y 


ple to correct or reverse this move 
ment This air signal goes to the con 
trol device, a di gm motor valve 
with streamlined p 
of a lead demand, increa air on the 
valve to open it wider and allow more 
lead into the line 
and response ts so pid that an ex 
tremely smooth mov nt takes place 
when flow val 
low too mucl n proportion to 
gasoline flow, a re’ » action takes 
place Ihe potse Now igs the scale de 
mand and as a it the beam 
drop causing the air controller to de 
crease the pressure on the valve and 
cause it to throttle. In every case as 
soon as the upset is corrected the valve 
assumes a new balance position cor 
rect for altered flow conditions 
The equipment in actual operation 
has provided a finished product having 
an accuracy of plus or minus 0.03 cc 
(by chemical analysis) TEL per gal of 
gasoline for dosages of 0 to 3 cc 
per gal 
As previously mentioned, TEL addi 
tion is always handled by weight 
Other additives, metered in this way, 
can also produce desirable results in 
such form as savings in excess feed, 
closer limits on specification, etc 
In subsequent articles the various 
measuring elements and blending con — beae! | | ga. g@t@ 
le ve = 
cept will be tied into packages as they . 
apply to fuel oil and asphalt blending, Heat Exchangers by National-U. S 
ot Great Lakes Stee! Corporation 


lube oil production and motor fuel, 
ee a 


avgas and jet fuel blending *** 
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FIG. |. The plug valves take up little more space than 
the pipe diameter. They may be insialled in any posi 
tion, just so the stems are accessible. Here, an operator 
adjusts a 3-in. valve on a line carrying mineral oil to a 
compounding tank 





















THE ELABORATE distribution sys- 
tem at E. F. Houghton & Company’s 
Philadelphia plant has been likened to 
a plumber’s dream. A leading maker of 
industrial lubricants, metal and textile 
oils, special chemicals and mechanical 
packings, Houghton has found multi- 
ple piping circuits a necessity in mov- 
ing a variety of liquid raw materials 
and products. 

Potentially, a multiple piping system 
can be a source of trouble. Leakage 
and inflexibility can add materially to 
overhead costs. However, Houghton’s 
attention to system planning has as- 
sured a flexible and economic distribu- 
tion system. Two of the most impor- 
tant considerations have been the use 
of pipe segments with flexible connec- 
tions and use of lubricated plug valves 
to control the system. 

Use of pipe segments has allowed 
any area of the plant to be connected 
easily to any other area. And the valv- 
ing system—using over 3000 lubri- 
cated plug valves, 114 to 4 in. in size— 
has saved an estimated $15 to $20 per 
valve per year considering initial cost, 
installation, and maintenance. 

The need for multiple pipe circuits 
involves the nature of Houghton’s 
processes. In the case of industrial 
lubricants, for example, Houghton 
manufactures scores of different 
grades. This requires mineral oils of 
many different viscosities as raw ma- 
terials. Separate circuits must be avail- 
able for distributing each mineral oil to 
the correct tank for compounding. 
And more lines must be available for 
transferring each industrial lubricant 
product to a drum loading area. Simi- 
lar situations occur with other proc- 
esses. 

The segmented rows of pipe consti- 
tute the crux of the distribution system. 
With the aid of flexible metallic or Neo- 
prene hose, pipe segments may be in- 
terconnected. If a continuous piping 
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system were used, cut-offs, tee’s, take- 
offs, and headers would be required 
and flexibility of distribution would 
suffer. More pipe would probably be 
necessary. 

With the present distribution setup, 
almost any area of the plant may be 
connected via piping with any other 
area. This is necessary because of the 
wide variety of raw materials and 
products; a certain raw material used 
in One process may also be required in 
another process, for example. Or, a 
product of one process may be re- 
quired as a raw material in another 
process. 


Typical Piping Layout 

A typical layout of pipe segments 
occurs in the distribution of certain 
mineral oils. One segment originates in 
the basement. Here, 90-gal-per-min 
pumps are available for diverting min 
eral oils from storage or tank cars to 
any one of 15 plant locations simply 
by hooking flexible hose between de 
sired lines. 

From the basement, the segment 
proceeds to the third floor. Another 
“interchange” point occurs here; flex 
ible hose is used to divert the oil to any 
of several compounding tanks. 

After compounding, another pipe 
segment carries product to the drum- 
loading station on the first floor. At 
this point, the operator uses flexible 
hose to connect the drum-loading 
pump with any of about 30 product 
lines. Many pipe segments terminate 
here. 


Valving Requirements 
Approximately 1500 3-in., 700 114- 
in., 600 2-in. and 200 4-in. lubricated 
plug valves constitute plant valving. 
These semi-steel valves are installed at 
interchanges and other points on lines 
carrying products, fatty acids, ethyl 
alcohol, caustic solutions, sulfuric acid, 
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Valving Critical im 
Elaborate 


Distribution System 







amines, hydrocarbon solvents, minera 
oils, steam and water. To meet system 
requirements, valves had to conform 
to certain installation, operation and 
maintenance requirements 

From the installation 
valves could not be bulky. Space is at a 
premium since rows of 8 or 10 pipes 
frequently occur in horizontal layers at 
interchange points 
pipe segments and interchanges are run 
close to ceilings and walls. Lubricated 


plug valves proved particularly suitable 


standpoint, 


To conserve space 


here, since they contain no projecting 
yokes or bonnets. In addition to sav 
ings in space, substantial weight sa\ 
ings were realized through the absence 
bonnet and body 
in this type of valve 


of cast cavities 
flanges, etc., 

Operationally, valves are required to 
close quickly and easily. Fast action is 
desirable because of the large number 
of valves that must be quickly adjusted 
when interconnecting pipe segments at 
interchanges. The action must be easy 
to minimize operator fatigue. Positive 
closing and opening is a must, to avoid 
waste through leakage and to minimize 
possibilities of incorrect valve adjust 
ment 

Lubricated plug valves have proved 
capable from all three operational 
standpoints. Fast action is obtained 
since a quarter turn of the valve is all 
that’s required to open or close the 
valve. A stop collar on the valve clearly 
indicated plug position; the operator 
doesn’t have to rely on “feel” to tell 
how far the valve is opened or closed 

Although used primarily for open 
close operation, lubricated plug valves 
may also be used for throttling where 
accurate adjustment is not necessary 
The valves can be used to throttle from 
full flow to drip 


Maintenance 
Valve maintenance 
were a prime consideration in specifi- 


characteristics 















@ mounts in any position 

®@ accurate to +°%, across entire range 

®@ adjustable span and zero 

@ Dust-tight gasketed case 
continuously purged 

@ Low cost compared with other 
recording tachometers 

@ Operates on simple force-balance 
mechanical principle. 


Direct-connects to remote pneumatic 
recorder or controller, such as 
Consotrol* panel recorder shown below. 


*Reg. U.S. Pat. Off. 
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the 

Foxboro 
Type 16A 
Pneumatic 
Speed 
Transmitter 


At last — a tachometer with 3-15 psi air signal directly pro- 
portional to rpm! Speed changes are recorded on a uniform- 
scale chart. Accurate measurements of rpm are easy to read 
throughout the entire range. No crowded bottom scale! 

The Type 16A Speed Transmitter is available for ranges 
from 0-320 rpm to 0-5300 rpm. Full-scale accuracy of = 42% 
is consistently maintained. Small and light weight, it can be 
mounted in any position — never needs lubrication. 

For rotating equipment having wide speed variations, the 
Type 16A is ideal. It can easily be incorporated into any 
present pneumatic control system. Write for full details. 
The Foxboro Company, 6410 Neponset Avenue, Foxboro, 
Massachusetts, U.S.A. 


FOXBORO 


PNEUMATIC SPEED TRANSMITTERS 
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FIG. 2. At this interchange point an operator adjusts a 2-in. valve on 
a line carrying mineral oil to a compounding tank. Note the numbers 
on the lines that code the materials carried. The barrel is used for 
draining after the flexible hose has been disconnected 


cation for the distribution 
Considering the over 3000 valves in the 
system, maintenance could be poten- 
tially a prize headache 

By using lubricated plug valves, sav- 
ings On maintenance, initial cost and 
cost of installation have been estimated 
at $15 to $20 per valve per year. In 


system 


certain instances these valves have out- 
lasted other valves by more than five 
times. Some valves used previously on 
lines carrying corrosive materials had 
to be serviced once every three or four 
months; certain components, for ex- 


New Method 


A new system of building tank 
foundations is now being developed in 
a tank farm at Esso Standard Oil's 
Bayonne, New Jersey, refinery. Here's 
how it works: Mounds of sand and 
chrome-ore are being placed on un- 
stable soil where 150,000-bbl tanks are 
slated to be built next year. 

The mounds will stay in place 10 
months and studies indicate that the 
sand and chrome-ore will compress the 
organic soil and enable the surface to 
stand the weight of the huge tanks. 

This is the first time that any such 
foundation system has ever been used 
in an Esso unit. The normal procedure 
is to drive wooden piles where the soil 
is soft and erect the tanks on the piles 
Known as “pre-loading,” the new sys- 
tem is more economical and equally ef 
fective as previous uses indicate. 

Best known usage of the pre-load 
foundation system is on the New Jer- 


Mounds of sand and chrome-ore being 
erected on the sites of three tanks at Esso's 
Bayonne refinery. Now completed, the 
mounds are about 25 ft high and will be left 
for 10 months to "preload" the soil prior to 
erection of the 150.000-bb! tanks. Studies 
show that this method will compress the soil 
enough to support the tanks, thus eliminating 
costly piles. 


is full. 


ample seat rings, wore out about that 
often. New seat rings cost money. And 
occupying a man for a half-day serv- 
icing four or five valves was expensive 
in terms of time 

Also, some valves had to be discon 
nected from the line to service them 
If the valve was connected to the line 
through flanges, no great problem was 
encountered. For welded or threaded 
connections, however, lines were often 
cut to remove valves. After servicing 
the valves, more time was consumed 


reinstalling them. For threaded con 


~ 


FIG. 3. Manifold system at the automatic drum-filling station. Flexible 
hose is used to connect desired product line with the filling pump 
The scale in the left background cuts off the pump when the drum 


nections, if the line was cut the pipe 
had to be rethreaded. A nipple had to 
be cut and a union installed. Cost of a 
union: About $16 for a 3-in. and $22 
tor a 4-in 

Properly plug 
require maintenance. On some 
haven't 


lubricated valves 
rarely 


lines, they been removed in 


over 15 years 

The only service required is main 
taining lubricant in the valve 
This can be accomplished by a simple 


stem 


program of periodic lubrication while 


the valve is on the line 


fo Build Tank Foundations 


sey Turnpike. When that artery was 
being constructed, mounds of fill were 
placed on top of the 
through swamp lands and meadows 
where soil conditions indicated that 
unusual settlement might take place 
The system worked very well 

Work on the building of the mounds 

nearly 25 ft high at their peak — 
has just been completed. They will 
stand until early April 1958, when they 
will be removed and work begun on 
the tanks. 

Settlement platforms, which are ac 
tually steel plates six feet in diameter, 


right of way 


have been placed in the sites of the 
three tanks 
been welded perpendicular to the plates 


Twenty-foot poles have 
and the mounds will be built around 
these poles 

The poles are being painted 
stripe” fashion but this ts not for deco 
rative purposes. Measurement of the 
settlement of the platforms will be 
possible through the reference marks 
indicated by the stripes 

Other instruments will be 
measure the amount of water in the 
organic soil underneath the settlement 
platforms 


candy 


used to 





BETHLEHEM MARINE EQUIPMENT 
Super-Service for Super-Tankers 


BETHLEHEM'S NICKEL-ALUMI- 
NUM BRONZE PROPELLERS have 


a life span up to 6 to 8 times longer 
than comparable manganese bronze 
wheels. They are approximately 18 
per cent lighter in weight, and pro- 
vide greater propulsion efficiency and 
fuel savings. Unusually rugged, with 
extreme resistance to erosion and 





corrosion, they pay for themselves in 
Super-Service 
The Nickel-Aluminum Bronze 


Propeller shown here was designed, 














cast and finished-machined by Beth- 
lehem for a 46,000-dwt tanker. It 
has a diameter of 22 ' .. ft and finished 
weight of 67,200 Ib 


PROPELLERS 
Nickel-Aluminum Bronze 
Nickel- Manganese Bronze, Manganese Bri 


lron and Ste« 


SPECIAL PRODUCTS 
Geared Turbine Propelling Machinery 
Turbine Rotors, Blading and Accessories 
Line, Propeller and Crank Shafts 
# BETHLEHEM’S UNIVERSAL CHOCK protects expensive moor- Semtemsesn Weed Tlesteos 
ing lines from chafing or fraying during warping, mooring or Lube Oil Coolers. Oil and Water Separator: 
towing operations. Ruggedly constructed of cast steel, it takes Diesel and Steam Engine Parts 
heavy radial loads through a rotating center member completely Deck and Engine Auxiliary Machinery Parts 
supported and accurately aligned on ball bearings. This center Special Valves and Fittings 
can turn 360° and keeps the mooring line in full contact with the Bronze. Iron and Steel Castings 
rollers of the chock’s riding sheave. Designed and constructed Rudders. Stern Frames. Stern Tubes and Bushing 
for maximum service and minimum maintenance, it’s a boon to the —_ Fabricated Steel and Weldments for Floating | 
cost-conscious ship operator Machine Work 
"in Europe, Asio, Africa and Austrolasio, BETHLEHEM'’S UNIVERSAL CHOCK is handled Single and Multiple Effect Distilling 


by Friedrich Kocks GMBH of Bremen, Germony, under on exclusive sales ond manufacturing Plants 
agreement 


ww «woe BETHLEHEM STEEL 
Boston Harbo New York Morbor 


Baltimore Marb« Beaumont Texas 


ee Shipbuilding Division 


SHIPBUILDING YARDS 
GENERAL OFFICES: 25 BROADWAY, NEW YORK 4, N.Y 
Quincy, Mass Staten Island, N. Y 
Sperrows Point, Md Beaumont, Texas On the Pacific Coost shipbuilding and ship repairing ore performed by 
Son Francisco, Ca lif the Shipbvilding Division of Bethlehem Pocific Coos! Stee Corporction 
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special 
gaskets 


for 


HEAT 
m EXCHANGERS 


a: A \ by 


Wedto 


ae 
e: 
ba] 


Fabricated li 
shapes 
specifications 
fatigue of 
operating conditions 
they are superior in 
sealing efficiency, 
longevity and ability 
to retain physical and 
chemical properties 
These gaskets are built 
for specific purposes in 
strict accordance with 
customers’ requirements 
or templates. When used 
for recommended services 
they completely satisfy 
and give extra long life 
A group of specially 
constructed Metallo 
Gaskets are made for 
heat exchangers with 
metal jackets and 
asbestos filler. These 
gaskets, including ir- 
regular shaped gaskets 
for any process equip- 
ment, are readily made 
in several different styles 
and shapes, in any metal 
and in sizes limited 
only by transportation 
facilities. These gaskets 
are also cut from 

solid sheet metal 


1 special 
to exact 
Under 


severe 


CUSTOM GASKETS GIVEN 
IMMEDIATE ATTENTION 


Samples on Request 


metallo 


metallic 
RASCHIG RINGS 


Metallo is your primary 
rings materially decrease operating an 
production costs on a wide variety 
reaction and scrubbing towers, rectify 
ing columes extraction systems and 
other industrial processes 


source 


metallo metallic LESSIG RINGS 


We also supply Lessig rings in 
all workable metals to act as 
efficient liquid distributors by 
eliminating cross flows 


at Exchangers, Raschig Rings, Lessig Rings, 
Gaskets, Valve Discs and Metal Stampings 


Second Schoch Lecture Series 
Slated in Austin in October 


Dr. D. L. Katz E. P. Schoch 

The second of the E. P. Schoch Lecture Series at Univer 
sity of Texas will be given by Dr. D. L. Katz, chairman of 
the Chemical Engineering Department, University of Michi 
gan, in Austin on October 15 and 16. This series includes 
three lectures, to be given at 2 October 15, and at 
2:00 and 8:00 p.m. October 16, in Batts Hall 

The subject will be “Phase Equilibria at Low and Higl 


cover 


OO p.m 


Pressures,” and will solid-liquid, vapor-solid, and 
vapor-liquid equilibria as well 
Both fundamental and practical aspects will be presented 
All interested persons are invited. These lectures are in honor 
of Dr. Schoch, famous retired physical chemist of the Uni 
versity staff. On October 16, he will be 86 years old. The 
first series was given by Dr. W. K. Lewis, in 1956 on “Recent 


Advances in Fluidization.” 


Aluminum-Coated Sheet 
Steel Durable Material 
for Weather Shields 


A reformer reactor and a cracking unit Catalyst disen 
gager are two of seven high-temperature vessels in the Mag 
nolia Petroleum Company refinery, Beaumont, Texas, pro 
tected by aluminized steel. 

On the 13 ft 9 in. diameter, 90 ft high reactor, it shields 
the large metal vessel from driving winds and rain; also 
provides insulation by reflecting radiant heat. On the 14 by 
30-ft catalyst disengager, located atop of a 230-ft high towet 


aluminum-coated steel was used for the protective covering 


as more complex systems 


because of its combination of strength and corrosion re 


Sistance, 
Courtesy Armco Stee! Corporatio 





ortable 


gas products 


plant 


The McNamar Portable Gas Products 
Plant ofters the operator the most econom- 
ical means of producing Propane, Butane, 
Natural Gasoline or Stabilized LPG 


The plant pictured is an automatically 
operated straight refrigeration process and 
is skid-mounted to insure a low field 
installation cost 


Another prominent cost saving feature 
of the plant is it's complete portability 
if moved to a new location, up to 

85 of your original investment can be 


recovered 


McNamar plants are also designed on oil 
absorption and combination oil absorption 
and refrigeration processes. Designs are 
dependent upon overall economics and 
percent recoveries 

Call, write or wire Gas Products 
Division of McNamar Boiler and Tank 
Company tor further information 











“ MeNAMAR 
/ ~ i 
ry) 
C7 
Desulphurization Plants ms 


Glycol and Solid Desiccant Dehydrators 


McNAMAR 


McNAMAR BOIL NK CO. 


TULSA 
BOX 868 — TULSA, OKLAHOMA . CHerry 2-629) 
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Improved design 
700 sq. ft. MEK De-waxing Filter 


tacecnes ood. Becscovess.. 


Over 25 years of experience assure you 
that Goslin-Birmingham can produce the 
best de-waxing filter to fit your 


requirements regardless of the process. 


G-B has manufactured more de-waxing 
filters than any other producer... by many 


times the largest volume in the industry. 


GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 
BIRMINGHAM, ALABAMA 


f R F RTHER INFORMATION ON 
ADVERTISED PROI Ts SEE READER SERV 


Personal 

> Harold R. Kemmerer, assistant man 
ager of Shell Oil Company's manufac 
turing research department, has been 
named manager of the company’s prod 
ucts application department. He succeeds 
A. B. Culbertson, who has retired. J. D. 
Heldman, special technologist in the man 
ufacturing Operations department, will 
replace Kemmerer 


> Charles M. Cole Jr. has been named 
chief engineer for Tuloma Gas Products 
Company. He was formerly senior m 


chanical engineet 


o Three technical staffmen of the I 
Research l aboratories Baton Ro 
Louisiana, have been appointed “researc! 
associates.” Drs. —— * Aldridge, Leo 
Broussard and H. M. Tenney are the new 
associates in the “Ladder of Tecl 
Staff Progression” recently 
advancement and recognition 
sional personnel whose primat 
and talents are along technical nes < 
viously, Dr. Clark Adams was named 
research associate” and Kenneth Draeger 
‘engimecring associat in the plar so 
in use by Esso Research and Enginee 
Company, Linden, New Jersey 


> Donald O. Swan has been names 
Esso St 
ard Oil Company's manufacturin 
ment. Swan has been assistant 
manager of Esso’s Baton Roug 
Rebert K. Dix succeeds Swan 
Rouge. He has been oper 

tendent of the refinery 


assistant general Manager ¢ 


> The American Oil Compa 

nounced promotions in the manufac 
ing and the research and development d 
partments. Rescoe F. Stahl, associat 
rector of research at Texas City 

has been named assistant m 
manufacturing economics W 
quarters in New York City. He 

port to C. F. Feuchter, former! 

of planning, who assumes 
of manager of manutactur 
H. K. Wheeler, assistant plant man 
at the El Dorado, Arkansas, ret t 
been promoted to the newly cre 
sition of director of planning u 
search and development department 
also will be located in New York ¢ 


Guy L. Honeycutt, operating superinten 
ent at the Yorktown, Virginia, refinery 
has been named assistant manager at El 


Dorado, succeeding Wheeler 


n econom 


>» At Humble Oil & Refining Company's 
Baytown, Texas, refinery A. J. Thaman 
has been named superintendent of ol! 
movements division. B. D. Jenes has been 
promoted to assistant superintendent 


> J. H. McClintock and A. A. Sanders 
have been promoted to senior chemical 
engineers in technical service division 
and J. A. Snyder and E. L. Wilsen, to 
senior research chemical eneineers in 
research and development divisions at 
Humble Oil & Refining Company's Bay 
town, Texas, refinery 


> E. Q. Camp and J. C. Schiller have 
been promoted to assistant division heads 
in research and development division at 
Humble Oil & Refining Company's Bay 
town, Texas, refinerv: S. R. Bethea, M. 
R. Morrow, M. A. Mosesman and C. E. 
Zerwekh have been named section heads 
in the same division 


> Dr. Frederick G. Sawyer has been ap 
pointed vice president of Jacobs Engi 
neering Company, Pasadena, California 
Dr. Sawyer was formerly with The Ralph 
M. Parsons Company 
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When Specs Demand Job Matched Piping and Fittings 
One Call Will Do it All—BaW 


The layout has been made. Erection schedules are in 
the planning stage. What you do now in contacting 
a source of supply for your alloy steel pipe fittings 
and flanges, can very well be one of your most 
important moves. 

If you call on B&W, you can be assured of bene- 
fits that simplify scheduling problems. With one call 
to B&W—on one order—you can obtain matched 
pipe, fittings and flanges to meet your specific re- 
quirements. What's more—the delivery of the alloy 
steel pipe, the seamless welding fittings, and the 
forged steel flanges that make up the integrated 
system you desire—can be coordinated. This is just 
one more reason why B&W has earned the reputa- 
tion and acceptance as “the natural source” for alloy 





pipe and fittings. 

Call on Mr. Tubes at your nearby B&W Tubular 
Products Division District Sales Office—let him 
coordinate your alloy steel pipe, seamless welding 
fittings and forged steel flange problems. He can 
help you. The Babcock & Wilcox Company, Tubular 


cates " TA-7009-PP3 
Products Division, Beaver Falls, Pa. A-7009.PP 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steel! 





In 
MODERN PETROCHEMICAL 
PLANTS 


HEAT EXCHANGERS 


by 


API-ASME and ASME Qualified for Construction 
Code Construction in Ferrous and Non-Ferrous 
Materials 


Furnish MAXIMUM THERMAL EFFICIENCY 


We are specialists in the field of custom 
design, fabrication, and repair of shell 
and tube HEAT EXCHANGERS for the 
Petroleum, Chemical, and Process In 
dustries. We welcome an opportunity 


for quoting on your requirements 
Your Inquiries are Cordially Invited. 


TEXAS METAL 
FABRICATING COMPANY 


P. 0. Box 7567, Houston 7, Texas 





FOR FURTHER INFORMATION CON 
SED PRODUCTS, SEE READER SERVICE CAR 





® machinery 


The new rub- 
named Dar 

Advantages 
torque 


Valve. 
trade 


w Type Butterfly 
seated valves are 
Pelton Butterfly \V 


laimed include: Lowe 


alves 
operating 


shutoff 
removal of shaft or 
shaft sealing 
a continu 
and in 


adjustability of seat for ught Seat 
replacement without 
operator, elimination of 
problems as the rubber seat is 
ring integral 
creased operating 
Sizes from 4 to 72 in. for pressures 
n the S50 to 250 psi range are available 
Darling Valve & Manufacturing Co 
Circle Number (41) on Reply Card 


ous with the disc, 


cycles 


volts 


$275.00 


) 91500, same as 
No. 91505, but without 
motor or base 


$220.00 
C ence 


as > 5 # 
The most complete line of 
scientific instruments and lab- 
eratory supplies in the world 
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® supplies 


TREES Sat 
fer 4 more information on itemis described 

®services here in brief, use the handy reply card 
and circle the corresponding numbers 
Lubricant Perform- 
ance. Oronite GA-10, a new synthetic gell 
ing agent for industrial makes 
possible the formulation of superior mul 
tipurpose and specialized grease lubricant 
that outperform the best of conventiona 
greases. GA-10, a derivative of the mir 
acle fiber ingredient 
was first developed by Oronite’s researc! 
affiliate, California Research Corporation 
to meet the demand for lubricants 
that Stand up under the extreme 
temperatures, high loads, and high speeds 
of modern machinery 

ey aay to sodium 
which have a dropping point between 375 
F and 425 F. sodium GA-10 greases mar 
tain their structure up to 600 F. GA-It 


emulsification afte! 


Additive Improves 


greases 


terephthalic acid 


grease 


would 


Stearate reases 


howed no 
boiling 


grease » 
weer n water test wherea 
greases disintegrate 


cal Company 


Stearate 
4-5 min. Oronite ¢ 
Circle Number (42) on Reply Card 
Steel Wedge Gate Valve. For water, 
steam, gas OF air Service al temperatures 
up to 850 F and for oil or oil vapor up to cal 
1000 F, a new line of 600-Ib steel wedge senger 

valves has been designed by Wal Ope 

1 Company. Valve body is of forged and moved 

carbon steel erected in i 
The valves are available with screwed or ermits extensive ap 

socket welding ends. Those with a union i Semi-perma personnel and n 

bonnet are available in 8 sizes from ‘4 to handling unit which can be mo 

2 in.; those with bolted bonnets, of structur i keye Eng 

HW worth Company 

(43) on Reply Card ( 


sodium 


hem 


Ter urnarounds 


ates on 


Elevator for Construction, 
The Hawkeve elevator oper 


monora and is 


2000 Ib or 
capac simple 
gate and 

wortl 


in 6 sizes side 
from 42 to 2 in 


Number Repl 


Circle ircle 


from Refinery Supply 
the VIBRATION’S gone 


and so is the noise 
with the HYVAC.-7 


that is x designed 


Heres a vacuum pumy 
perfectly balanced that vibratic 
smooth, operation. You 
is lower than that of any similar pump 
The new Cenco Hyvac-7 has more pumping 
than any other pump now available 
liters per minute and a guaranteed ultimate vacuum of 
in the low micron range is exceptionally high. The ratio of 
to that at atmospheric pressure is 49%. And it pu 
pressure in less than five minutes 
This most efficient of al 


REFINERY SUPPLY 


621 EAST FOURTH STREET © TUL 
2215 McKINNEY AVENUE e no 
CENTRAL SCHILENTIFI 
1700 IRVING PARK ROAD @ CHIC 
CHICAGO = NEWARK BOSTON § WASHINGTON 

SANTA CLARA LOS ANGELES TORONTO MONTREAL 


1957 


carefully 
n has been reduced 


quiet can hardly hear u 


vacuum 
Imps 


finest vacuun 


SA 3, K 
usTto 3, 
€e 6c 
AGO 
DETROIT 
VANCOUVER 


mM 
° 

N 

om 


3, #ttLiLIinors 
SAN FRANCISCO 
OTTAWA 
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MERCOID 


MERCURY SWITCH EQUIPPED 


PRESSURE CONTROLS 


Low Operating Pressure—High 
Over-Range Protection 


@ EXAMPLE APPLICATIONS 


1. Provide low suction protection on 
pumps where suction pressure may 
go to very high line pressures (up to 
2,500 psi.) 

2. As an interlock to prevent a door to 
© pressure chamber from being opened 
until the pressure has dropped to atmos- 
pheric pressure (1” H2°) with over-range 
protection to 600 psi. 


@ TWO SERIES AVAILABLE 


Series DA-900: Bourdon tube operated, 
Over-range protection to 2,500 psi. 
Operating ranges 0-60 psi; 0-100 psi; 
0-150 psi; 0-300 psi. 


Series CP: Diaphragm operated. Over- 
range protection to 600 psi. Operating 
ranges 1”-60” pressure or 1”-60” 
vacuum. 


Both types available in various style cases- 


SEND IN YOUR CONTROL PROBLEM 
OR WRITE FOR BULLETINS CA-21 & CA-1P 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago 41, Ill. 


New Literature 





Plant Facilities Presented In Booklct. Chi 
cago Steel Tank Company has prepared a 
32-page color brochure describing their 
operations. The booklet is calculated to be 
of special interest to design engineering 
and other equipment buying persons in 
the process industries. Personal inspection 
of the firm's facilities, often impractical 
due to time and distance, can now be ac 
complished through the pages of this 
brochure. Described in the booklet is all 
major fabricating equipment, their ca 
pacities for thickness, length and width 
tonnage, etc. Chicago Steel Tank Com 
pany, Division of l S. Industries, Inc 
Number (45) on Reply Card 


New Allis-Cha'mers Bulletin. Specifica 
tions for Allis-Chalmers lift trucks, towing 
tractors and platform trucks are given in 
Bulletin BU-450 now available from the 
Buda Division. Basic models are pictured 
in the bulletin which also includes a load 
rating chart covering the complete line of 
lift trucks. Buda Division, Allis-Chalmers 
Manufacturing Company 
Circle Number (46) on Reply Card 


Spectrochemical Analysis. New 24-page 
brochure describing a variety of prism 
and grating spectrographs, and related ac 
cessories, features data on the design, ap 
plication, and characteristics of each type 
of instrument; plus specification tables and 
graphs permitting quick comparison of in 
dividual performance ranges. Jarrell-Ash 
( ompany 


Circle Number (47) on Reply Card 


Bulletin Describes Sweetening Process. 
The Petreco-Bender Catalytic Sweetening 
Process is the subject of a 4-page litera 
ture sheet issued by the Petreco Division 
of the Petrolite Corporation. The process 
1S described as a modern way to sweeten 
light hydrocarbons by converting mercap 
tans to disulfides through oxidation 

How the Petreco-Bender Process works, 
expected through-put of the system, esti- 
mated cost of operation and chemical re- 
quirements are just a few of the subjects 
discussed in the new bulletin. Petreco 
Division of Petrolite Corporation 

Circle Number (48) on Reply Card 


Delivery System for Bulk Gases. New, 
16-page pamphlet discusses the bulk de- 
livery method of handling industrial gases 
in large quantities. Catalog 450, entitled 
“Bulk Gas Delivery System,” illustrates 
the several types of delivery units and ex- 
plains the advantages of each. Diagrams 
show various plans for trailer unit park- 
ing and indicate the yard svace required 
by each. Air Reduction Sales Company 
Division of Air Reduction Company, 
Incorporated 
Circle Number (49) on Reply Card 


Operations and Services Brochure. New 
16-page brochure outlining the operations 
and services of the Portland Copper & 
Tank Works is now available. The illu- 
strated booklet reviews company history 
and operating methods, and describes 
Portland Copper’s technical advances in 
the fabrication of stainless steel and high 
temperature alloys in connection with its 
work for the aviation, pulp and paper, 
chemical and petroleum industries. Port 
land Copper & Tank Works, Inc 
Circle Number (50) on Reply Card 


Compressors for Gas Processing. New 
technical bulletin on its Series RS Centri- 
fugal Compressors for gas processing work 
is announced by Cooper-Bessemer. The 
24-page bulletin gives complete construc- 
tion details, engineering application data, 
and dimensions. The Cooper-Bessemer 
Corporation 
Circle Number (51) on Reply Card. 


INFORMATION ON 
SEE READER SERV 





Fabricating the Stainless Steels. New 
page special issue of Eutectic’s semi 
monthly Technical Information Digest 
(TIS 2818) is now available. The manual 
discusses the metallurgy of the different 
stainless steels. Data are dev lope 1 to help 
the welder prevent weld weakening in 
granular corrosion thus preventing 1 
resistance of the stainless steel to aq 
corrosive solutions I f fi We 
{llovs Corporation 

Circle Number (52) on Reply Card 


Carrier-Mounted Crane. Power crane ar 
shovel manufacturer Schield Bantam 
Company announces the availability 
up-to-date 6-page bulletin covering 
Bantam Model T-35 crane-excavator 
2-color bulletin features application 
engineering data on the company’s 7 
8-ton carrier-mounted machines, as well 
as brief specifications and illustrations of 
the 3 crane carriers, Models 100, 200 and 
300. Easy-to-read charts and illustrations 
give dimensions and operating data on the 
shovel, back hoe, clamshell, dragline and 
crane attachments. Sc/ric Bantam (¢ 
Circle Number (53) on Reply Card 


Helpful Data for PVC Fittings and 
Flanges. Technical data and installation 
information on unplasticized polyviny! 
chloride (PVC) pipe are provided in a 
new booklet. It also gives complete speci 
fications for threaded 
PVC fittings, valves and flanges made of 
both normal and high impact material 
Booklet contains pressure temperature 
charts, chemical resistance tables, support 
spacing formulas and lists leading indus 
trial organizations that are now using P\ 
piping in increasing amounts. Tube Turns 
Plasti s Im 
Circle Number (54) on Reply Card 


for leakproof, 


pressure-tight 
connections 


and socket types of 








SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- 
rosion, joint seizure. 


LIQUID WRENCH * 


The super-penetroting 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ ports 
Liquid Wrench works 
fast...yet is absolutely 
safe for all metals and 
alloys. 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 
RADIATOR SPECIALTY CO. 


herlotte, Merth Co ne 
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ARMCO WELDED STEEL PIPE 











If you are a pipeliner 


you'll appreciate this self-sealing gasket in 
scraper trap and blowdown closures 


Little things . . . like the gasket for a scraper trap or 
blowdown closure for example . can be a big headache. 
But not this one. It is the self-sealing gasket used in UNI- 
BOLT pipeline couplings. The UNIBOLT design makes line 
pressure do the sealing. And this design practically encloses 
the gasket in steel so that when the closure is opened and 
closed the gasket is hardly disturbed. Made of oil- and gas- 
resistant Hycar nitrile rubber, this gasket will last indefinitely 
under normal conditions. 

UNIBOLT scraper trap and blowdown closures are 
hinged for easy operation. Release only two bolts and the 
closure swings open and shut like a door. No heavy lifting. 
No time-consuming multi-bolt flanges. Write for complete 
information. 


THORNHILL CRAVER Co. 


P. O. Box 1184, Houston, Texas 





Eliminate costly enclosures 
with Allis-Chalmers 


weather-protected 


MOTORS 


Modern featuree 


cut operating, maintenance 
expense...give 


MORE dependability 


Here's a newly designed line of Allis 
Chalmers weather-protected motors with the 
ability to “take” outdoor conditions. This 
means no expensive protective enclosures are 
needed . a big saving in plant or installa- 
tion building costs 

Designed to meet defined NEMA require 
ments, these motors incorporate many im- 
portant features which assure dependable 
outdoor operation: 


® Ventilating System — Low velocity in ® Split Sleeve Bearings — Capsulized dk 
take, vertical lift, change of direction and sign permits access to motor interior without 
high velocity discharge of ventilating air disturbing the bearings or their enclosures 
keep rain, snow, sleet, dust and dirt out of Positive vapor seal is used on high-speed 
vital parts motors. Antifriction bearings are available for 


slow speed motors 


®@ Removable Air Ducts — To facilitate 
inspection and maintenance of interior air ® Proven Insulation — Famous Allis 
passages, air intake ducts are designed for Chalmers insulation systems (Class A and 
quick removal B) are available. And, for extreme temper 
atures, or where high resistancé to abrasion 
and moisture is required, Allis-Chalmers can 
provide the revolutionary Silco-Flex system 


®@ Stator Assembly — Removable as a 
unit, it simplifies maintenance and mini 
mizes downtime 


THIS DESIGN available in ratings from 250 to 900 hp 
Other designs in larger horsepower ratings are also 
available. Contact your A-C sales office or write Allis 
Chalmers, General Products Division, Milwaukee 1, Wis- 
consin. Ask for Bulletins 51B8606A and 05B7894 


S&S ALLIS-CHALMERS 
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Silco-Flex is an Allis-Cholmers trodemork. 





Like the “dillo’s” tough 
shell that shields 
him so well... 


Johns-Manville Asbestos 
Wrap shields oil and gas 
pipeline coatings 


J-M Asbestos Wrap provides the 
strong protection a strong coating 
deserves and needs. It offers the 
most effective single protection 
against damage— prolongs the 
working life of the pipeline 
coating. Here’s why: 


Asbestos is an ageless mineral . . . the fibres are strong 

and tough—cannot rot or decay. As used in J-M Wraps, 
the asbestos fibres are felted, then impregnated with a 
cold tar or asphalt saturant to form literally a flexible 
covering of stone. Like the “dillo’s’’ tough shell that 
shields him so well—the enduring, “‘stonelike’’ J-M 
Asbestos Wrap shields pipeline enamels from earth loads, 
soil stress, and other forces that weaken coatings and 
permit corrosion of the pipeline. 

Johns-Manville Asbestos 

Felt is available in 3 types 

for field application or mill wrapping: 


Invite one of our engineers to show you the results of 
the three-year, extensive test program on “Pipe Line 
Coatings and Wrappers.”’ Write to Johns-Manville, Pipe 
#15 Asbestos Felt—the high-strength, uniform as- Division, 22 East 40th Street, New York 16, N. Y 
bestos wrap that has given superior protection to 
pipe coatings for more than 30 years—under the 
most severe soil conditions. 


#15 Transhield® —heavyweight asbestos felt with 
parallel glass reinforcement for high tear strength. 





/ STRONG PROTECTION « PROVEN PERFORMANCE 
RESISTANCE TO SOIL STRESS AND DEFORMATION 
~ tae ae nen a HIGH-SPEED APPLICATION *« LONG-TERM INVESTMENT 
sed sal dese amon whe remeber i SIMPLIFIES CATHODIC PROTECTION SYSTEMS 
paralle or low-co »tectic a ‘PRAGEG CAPE 
against average soil conditions. REDUCES HAZARD « INCREASES SAFETY 











JM Johns-Manville PRODUCTS FOR PIPELINE PROTECTION 
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This gasoline plant operates efficiently despite 


varying loads 


The San Juan gasoline plant of the 
Pacific Northwest Pipeline Corporation 
is big! It was designed to handle 300 
million cubic feet of gas per day and 
recover 340,000 gallons of liquids. But 
eficient operation over a wide range of 
loads was necessary. 

Since it was placed on stream in 
October, 1956, the San Juan plant has 
operated efhciently and dependably at 
loads ranging from 20 per cent to nearly 
100 per cent of capacity. This is an 
unusual record for a plant of this size. 

Furthermore, because of a rigid 
timetable imposed by pipeline commit- 
ments, the plant was constructed in 


the fish compani 


HOUSTON 


record time despite many unusual 
problems posed by terrain, weather and 
transportation. 

Because of transportation limita- 
tions, the 90-inch by 56-foot absorbers 
had to be shipped to the site in sec- 
tions. There, welding assembly was 
completed in the field. The units were 
then inspected and stress-relieved. 

This is just one example of the way 
the Fish Companies tackle problems. 
Your problem may be entirely different. 

If you are planning new facilities 
in oil, gas or chemicals, call on Fish 
for imaginative engineering from 
feasability study to final completion. 


FISH ENGINEERING CORPORATION 


FISH NORTHWEST CONSTRUCTORS, 


FISH SERVICE CORPORATION 


INC. 





semi-finished steels 


reinforced concrete pipe * tanks ¢ 


DUCTILITY 


MAKES THE 
DIFFERENCE 


when Kaiser Pipe meets the press / 


Onxry the soundest welds, joining an extremely 
ductile steel, could stand the strain of the pipe- 
flattening test shown here. 


We know, of course, that no electric weld 
pipe would ever be subjected to such rigorous 
conditions in the field. 


Still, at Kaiser Steel we want to be sure. 


So—52 times along the way from iron ore 
to finished pipe—we run exhaustive tests to 
keep the quality high. 

We measure our pipe’s strength and ductil- 
ity. We inspect it thoroughly for roundness... 


Steel Mill Products: plates * hot rolled strip and sheet + cold rolled strip and sheet * tin plate + 
* coke by-products + Fabricating Division: stee! fabr 
For specifications, write: KAISER STEEL CORPORATION 


pig iron * ingot molds 
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ication { n tion, a ss 4 other industries 


* Los Angeles + Oakland + Seattle + Portland + 


concentricity ... accuracy of dimension. 


Thus, when you specify electric weld pipe 
from Kaiser Steel, you can be certain. Certain 
of performance to match your most exacting 
demands. Certain, too, of service when and 
where you need it. 


ek 
<’@iser Steel 


built to serve the growing West 


continuous weld pipe * electric weld pipe * alloy and carbon bars « bar shapes ° structural 


* expa 
Phoenix + Denver + Tulsa + 
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nded fusion weld pipe 


New York 
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High volume strainer separators and large capacity meter calibrating 
tanks for a complete ranae of petroleum products—all in high 
pressure desian where required—oa speciality with the Warner Lewis 
Company. Years of experience in design and fabrication of this 
-quipment for pipeline service are available for assistance in 
planning your installation. Write Warner Lewis Company 


tor further information 
Representatives in all major cities 


In Canada, Fram Canada Ltd 
Stratford, Ontario 


1957 





TRADE 


DARLING Bi HYDRANTS 
FOR PLANT 
PROTECTION 


Types and sizes for 
every requirement 


OU'’LL be ahead on many counts 
when you specify modern Darling 
Fire Hydrants. Just for example .. . 

Your system can include hydrant types 
exactly right for special or unusual serv- 
ice needs — breakable coupling types 
where traffic damage is common, con- 
cealed flush types for airport and pave- 
ment installation, Tee-base types to elim- 
inate lateral connections where practi- 
cable. These and a few of the other types 
are shown here. 

Equally important, Darling’s unique 
B-50-B development (now available in 
all except the Tropical type) introduces 
ball-bearing operation combined with “O” 
ring seals. Result: a packless, dry-top 
hydrant. No packing gland maintenance. 
Operating threads and bearings stay lubri- 
cated and water can’t reach them. Oper- 
ation is far easier, far faster . . . and you 
avoid lots of maintenance time and trouble. 

Send for complete information. Better 
still, ask to have a Darling engineer check 
your needs and tell you just what you 
stand to gain with Darling Hydrants. 


i) 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 2, Pa. 


Manufactured in Canada by The Canada Valve & Hydrant Co., Lid., Brantford 7, Ont. 


FOR FURTHE > 
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PIPE LINE PUMPING 














MAKES WONDERFUL CHANGE 


WITH ELECTRIC POWER 


hi 


¥ 
; 


tee 
2 


Operated by Remote Control 

There are over 686,000 miles of pipe line throughout America today 

~ three times the total U.S. railroad trackage. Reason for this big 

boom is economy of transportation. Closely linked with the 

economy picture is UTILITY ELECTRIC POWER — the power 

that has made push-button, fully automatic pipe line operation 

possible. When you have deliveries to make on schedule — at low 

cost — without the usual worries of station down-time, etc. — USE 

UTILITY ELECTRIC POWER. It’s the sure way to be modern, a a ony ee 


’ on the Job 24 Hours Daily 
more progressive and make more money. 


PETROLEUM ELECTRIC POWER ASSOCIATION 
P.O. BOX 2771 DALLAS. TEXAS 
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largest horsepower gas turbines 
Texas Eastern’s Athens, Ohio station 


General Electric 7600-hp gas turbine drives 
provide lower dollars-per-horsepower 
installed cost, reduced operating costs 


with improved combustion system 


Installed in Texas Eastern’s Athens, Ohio station are 
two of the largest gas turbine units ever used to drive 
gas pipeline compressors. The new station, one of two 
duplicate stations put on stream by Texas Eastern, 
also has other unique features helping to provide effi 
cient operation as well as station flexibility 

TURBINE HORSEPOWER: Each one of the two gas turbines 
in the General Electric drive system is a 7600-hp unit, 
largest ever used on gas pipeline applications. These 
new and larger units provide a lower $-per 
installed cost because there is more horsepower in a 
given space. In addition, these General Electric tur 
bines operate at better efficiency due to an improved 
combustion system 

STATION ARRANGEMENT: The new station’s regenerator 
and air filters are located to the side of each turbine 
rather than axially in line with the turbines. This 
arrangement permitted straight through piping be 
tween compressor units with corresponding minimum 
pressure losses. A neat installation, with all pipes and 
ducts running below the floor, was also accomplished. 
There is no sacrifice in the ability to easily expand the 
station when load requirements demand it 

TO HELP YOU SOLVE your station drive requirements, 
General Electric makes available to you complete 
engineering services. As with the Texas Eastern in- 
stallation, G-E engineers will help design and install 
the drive system that exactly meets your station re 


? 


horsepower! 





MORE EFFICIENT General Electric gas turbine drive system 
was the result of close co-operation between Texas Eastern 
personnel and General Electric Company engineering services 

















TURBINE COMPRESSOR 





CONTROL 
ROOM 


AUXILIARY 
ROOM 











STRAIGHT PIPE reduces to a minimum pressure loss between 
units. Both of new stations utilize straight piping and, in ad- 
lition, place station’s air filters and regenerators to the side, 


rather than axially in line with the G-E gas turbines 


quirements. Get complete information from your near 
est General Electric Apparatus Sales Office-—and 
meanwhile write for bulletin GEA-5516B, ‘‘ Combustion 
Gas Turbines,”’ to General Electric Co., Section 
661-55, Schenectady, N. Y 





COMPACT, FACTORY ASSEMBLED General Electric Cabine- 
trol* panels centralize station's auxiliary equipment, are de- 


signed to take up minimum of station's valuable floor space 





Speed up installations and line repairs 
..- the DRESSER way! 


Dresser Couplings and Repair Products make 
short work of dozens of installation and main- 
tenance problems. For instance: 

Two man-minutes per bolt is all the time 
needed to install the Dresser Couplings shown 
above. They make vibration-absorbing connec- 
tions that stay permanently tight. For fast con- 
nections and repairs of all types of transmission 
piping, Dresser Couplings and Long Sleeves are 
ideal. Complete size and pressure range. 

To repair a porous weld, without shutting down 
the line, use a Dresser Porous Weld Clamp. Put 
it around the weld, draw up the bolts. It’s that 
simple. Sizes 2” through 31”. 


DRESSER. 


TO REPAIR POROUS WELDS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVIC 


For quick repairing of breaks, splits and holes 
in high pressure lines, use Dresser Split Repair 
Sleeves. No loose parts. No welding. Self-sealing 
end-gasket pressure increases as line pressure 
increases. Sizes 6” through 24” and larger. 

For reinforcing welded joints, use Dresser Re- 
inforcing Sleeves, made of best grade flange- 
quality steel plate. Vented against pressure 
build-up. Also available for coupled joints. 

It always pays to stock Dresser Couplings 
and Repair Products. Buy them from your piping 
supplier or write us direct at the nearest address 
given below. Write today for catalog. 


Dresser Manufacturing Division, 49 Fisher Ave., 
Bradford, Pa. Warehouses: 1121 Rothwell St., Houston; 
101 S. Airport Bivd., S. San Francisco. In Canada: 1211 
Bathurst St., Toronto; 1210 llth Ave., W., Calgary 


REINFORCING SLEEVES 
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A NEW HIGH FOR I-R GAS-ENGINE COMPRESSORS 




















One of seven KVG Gas-Engine Compressors at Big Piney 
Station of Pacific Northwest Pipeline. 


Seven KVG Units at 7,325 ft. altitude 
deliver gas from BIG PINEY FIELD 


to Pacific Northwest Pipeline 





he Big Piney Station of the new Pacific Northwest Because of the extremely high altitude, the gas engines 

Pipeline system is of special interest for two were supplied in bigger-than-normal sizes. Combined 
reasons. rated horsepower of the seven Big Piney units would 
be 5,060 hp at normal 1,000 ft altitude—for an actual 
Located at an elevation of 7,325 ft above sea level, it load of about 3,885 hp under average conditions. The 
is the highest pipeline compressor station in the station is completely “winterized” for dependable 
country—operating in temperatures ranging down to operation at sub-zero temperatures. 


40° below sero. Ingersoll-Rand Gas-engine Compressors now serving 
It has made possible the commercial utilization of a Scienio “ — vee yo tee Pipeline 
Big Piney Field, which has been shut in for the past “ a ee a 
18 years by lack of transportation facilities. SVG compressors, 330 hp 
H ; , h ; KVG compressors, 660 and 880 hp 
ence . _ on a pM eecay Byer Turbocharged KVS units, 1000 and 2000 hp 
ee a ees Oe eee PKVG Gas Engine Power Units, 1100 h 
Big Piney—where seven Ingersoll-Rand KVG Gas- al pinta ° 
Engine Compressors boost field gas to pipeline pres- For maximum stability, flexibility and long-range 
sures. Two 880-hp units and two 660-hp units operate economy under all pipeline conditions, it pays to 
with intake pressures of 100-350 psi and discharge specify Ingersoll-Rand four-cycle gas-engine com- 
pressures of 400 to 550 psi. Three more 660-hp units pressors. Your I-R representative will gladly give you 
have intake from 400 to 550 psi and discharge pressures complete information on the units best suited to your 
of 650 to 850 psi. needs 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


6-466 


COMPRESSORS * AIR TOOLS * ROCK DRILLS * TURBO-BLOWERS * CONDENSERS * CENTRIFUGAL PUMPS * GAS & DIESEL ENGINES 
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20% Shorter! 30% Lighter! Enterprise’s 
new RV-16 diesel engine is rated for 7,700 
h.p. at 400 r.p.m. Only 2014' long, 9'9' wide 
and 11%' high, the RV-16 weighs just 
182,000 Ibs. Dimensions are smaller than 
other engines of comparable performance. 














Enterprise Chooses 
KOPPERS Piston Rings 
Exclusively for RV-16 


Prototype of a new line of industrial diesel 
engines, the RV-16, built by Enterprise 
Engine & Machinery Co., of San Francisco, 
is designed for such rugged operations as 
delivering main propulsion in towboats and 
seagoing freighters, or supplying power for 
pumping stations or electric generation. 


As many other leading manufacturers 
have done, Enterprise has selected Koppers 
Piston Rings exclusively. Koppers wide 
range of types and sizes... variety of ma- 
terial selection control of material 
quality ...close tolerance performance. . 
rigid standards of inspection—all contribute 
to Koppers leadership in the field of industri- 
al piston and sealing rings, making Koppers 


FOR FURTHER 


D-14 


INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV & ARO 


the most dependable source of supply. 


If you have a problem of ring application, 
avoid further needless expense. Take ad- 
vantage of Koppers experience, research 
facilities and craftsmanship. Write for in- 
formation today. KopPpERS COMPANY, INC., 
Piston Ring and Seal Department, 710 
Hamburg Street, Baltimore 3, Maryland. 


AMERICAN HAMMERED 
Industrial Piston Rings 


Engineered Products Sold with Service 


Cutaway shows internal design 
of the RV-16 


+ eee = 
f +z - 
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16 to 26 inches wide PS 


WITH PARSONS 150 


There is no need to dig and backfill excess 
yardages on feeder lines, laterals, gathering systems, 
etc. This medium-size wheel-type Trenchliner fills 
the bill on secondary lines — and has ample work 
range to handle a good share of your main-line 
trenching, too. You get cutting widths from 16 to 
26 inches, depths to 554 feet with the Parsons 150. 
What's more, 30 digging speeds from 12 inches to 25 
lineal feet per minute assure maximum production 
at every depth, width, in all soils. 


You'll also like its precision grading accuracy. A 

hydraulic ram on vertical mast raises and lowers the 

digging wheel — gives infinite depth selections, 

maintains close grade tolerance even in toughest 

digging. A separate hydraulic ram tilts the mast, 

balances weight of wheel forward on the 150 Trench- 

liner when traveling or trailer-loading. 

with MIDDLE-INCH 420 

Heavy-duty wheel takes cast-steel buckets with self- 

sharpening, reversible ““Tap-In” teeth, or quick- Fer the bie tranceiecion Mace, here's @ Middle 
change gumbo buckets. Shiftable, reversible belt Inch 420 Trenchliner, with cutting widths of 31 
conveyor discharges spoil to either side. 16-inch te 46 inches, depths to 7'2 feet. Need still more 


crawlers, grouser-type shoes, provide plenty of dig- capacity? Then check the Parsons — 520, 
ging traction with low bearing pressure for cross- which digs 40 te $2 inches wide, 812 feet deep. 

Both “Inchers” are wheel-type ditchers, formerly 
country work. Let your Parsons distributor tell you built by C-R-C. Parsons line also includes ledder- 


more about it, or write for 150 Trenchliner catalog. type Trenchliners — all sizes, from a small utility 
model on rubber tires to big, crawler-mounted 
PARSONS COMPANY + Newton, lowa models that dig up to 6 feet wide, 19 feet deep. 


A division of Koehring Company 


TRENCHLINERS for PIPELINERS 
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PROVEN DRAGSHOVEL PERFORMANCE 
Now in Popular New Size 


l-yd. 30-B 


The outstanding performance of the Bucyrus- 
Erie 15-B and 22-B dragshovels on pipeline 
construction now is available in the l-yard 
class with introduction of the new 30-B. 


The 30-B is available with either diesel or 
gasoline power, direct or torque converter 
drive. It features easy air controls; strong, 
rigid cast-steel revolving frame; large, cool- 
running clutches and brakes; and optional 
independent propel. Three widths of trench 
dippers are available. Side cutters are avail- 
able for the trench type dippers as extra equip- 
ment to give additional cutting widths. Dip- 
pers have cast lips fitted with two part teeth. 
Especially useful to pipeliners whose work 
often puts them on very rough terrain is a tele- 
scopic strut between the auxiliary A-frame and 
the cab which serves as a safety against kick- 
back when working on steep grades. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE 


D-16 


Your nearby Bucyrus-Erie distributor will 
be pleased to give you all the details on this 
new l-yd. 30-B dragshovel. Contact him soon. 


Bonus Quality— The texture and physical 
makeup of all metals used in Bucyrus-Erie 
equipment is an important determinant of 
their strength and durability. Here a metallo- 
graphic microscope is being used to check the 
structure of a sample of metal and photograph 
it to provide a permanent record. 383€57 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE, WISCONSIN 
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NEVER NEED LUBRICATION’ 


Grove Seal-0-Ring Gate Valves eliminate these costly 
maintenance and operating problems: 


No lubricants or sealing compounds needed 

No time or labor wasted in lubrication 

No sticking due to loss of lubricant 

No leaking from failure to lubricate 

No damaged gates or seats caused by improper lubrication 
No contamination of product or fouling of adjacent metering 
or contro! equipment 


The squeegee action of the exclusive Seal-O-Rings 
which are always in contact with the gate, wipes both 
sides immaculately clean. This maintains precision fac 
tory fimish on the sliding surfaces, insuring full freedom 
of movement — without need for lubricants or sealing 
compounds. Bearings and stem seals are factory packed 
for a lifetime of normal service. For 2” to 36° lines 

for oil, water, gas — specify Seal-O-Ring, the gate 
valve that’s proved it can take care of itself year in 
and year out 


GROVE VALVE and REGULATOR COMPANY + 6529 Hollis St., Oakland 8, Calif. 
HOUSTON 23—s517 pom ave. «© + + + + LOS ANGELES 6—1930 w. otympic sive. 


ODESSA, TEXAS - TULSA, OKLAHOMA + CHICAGO, ILLINOIS - DENVER, COLORADO - In Western Canada: GROVE VALVE LIMITED, EDMONTON 
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What happens 
to pipe wrap 
underground? 


Here’s what a 
federal agency 
found out”. . . 


Many wrap and enamel com- 
binations were imbedded in a 
test tank filled with bentonite 
clay slurry. Extreme soil 
stresses were imposed on these 
samples by alternate wetting 
and drying cycles. Resistance 
to backfill puncture was also 
checked after each cycle. Holi- 
day-detection tests showed 
that the glass fiber and coal-tar 
combination stood up through 
the full 25 cycles of the test. 





*As reported in Journal American Water Works Association, 
Vol. 48, Feb., 1956. Photo courtesy U.S. Bureau Of Reclamation. 


These impartial tests show why BLUE FLAG 
gives you complete pipeline protection 





It was conclusively demonstrated that glass 
fiber mat like Blue Flag, with coal-tar 
enamel, provides effective protection against 
both soil-stress and backfill-puncture action. 
(See picture caption above for actual test 
conditions.) 


This is the kind of protection you need for 
maximum service life. Yet it’s yours for 
only % of 1% of initial pipeline cost when 
you use L-O-F Glass Fibers’ Blue Flag. 


No wonder glass fiber reinforcement like 
Blue Flag Pipe Wrap is preferred. It 


L-O-F GLASS FIBERS COMPANY ° 


D 18 FOR FURTHER In 
. ADVERTISED PRODUCT E 


strengthens enamel . . . assures coating es- 
sentially free of holidays. And, Blue Flag 
helps speed application—its high tensile 
strength virtually eliminates breakage in 
the wrapping operation. 


Yard--wrapped, or applied over-the-ditch, 
Blue Flag can be the answer to your pipe- 
line protection problems. It’s available 
from conveniently located distributor 
warehouses. For the address of the one 
nearest you, or for technical information, 
write: LO F Glass Fibers Company, Dept. 
72-107,1810 Medison Avenue, Toledo 1,Ohkio. 


TOLEDO 1, OHIO 


UOr 


GLASS FIBERS 
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How to store 10% more crude 


without putting up another tank 


Every time you give up an sch of tank 
storage space to settled sludge, you 
lose many barrels of holding capacity 

Even under normal conditions, 
your dead storage from accumulated 


BS&W 10% 


your total storage capacity. 


can run as high as ot 


Get full capacity 
You can keep your tanks ready for 
to work at 


maximum storage—ready 


full all the time—with 


LIGHTNIN Mixers 


ca pac ity 


An ethcient propeller stream turns 
tank 


components 


contents, holds 
off 


tank bottom, and keeps the crude uni- 


over the entire 


heavy sludge the 


form. You dispatch the same petro- 


j 
leum values that you receive 


Cut tank cleaning cost, too 


You cut operating costs when you 


“Lightain Mixers 


MIXCO fluid mixing specialists 


om @C@eenrwne Fee ee ewe ese ee Pe eae eS Oe eS Se Se 


Get these helpful bulletins 
on BSA. W control and UGHTNIN 
Mixers. Check, tear out and mail 
to us today with your name and 
address Free —no 


Side 


Data 


company sheet 


obligation 


MIXING EQUIPMENT Co., Inc., 127-k Mt. Read Bivd., Rochester 11,N.Y. 
, 100 Miranda Avenue, Toronto 10, Ont. 


In Canada: Greey Mixing Equipment, Ltd 


~) BSAW Control 2 
NIN Mixers (B-503 ng 


entering mixers, | to 
25 HP (B-104) 


mixer requirements 


with LIGHT Condensed catalog describ 
UGHTNIN 


types (B- 109) 


Mixers — all 


LUGHTNIN rotary mechanical 
seals for extra-low-cost mix 


ng (B-111) 


for 


figuring 
B-107 


eeeeee#eserk#e#ktee#eest?# @ 


sizes 


YOU CAN GET LIGHTNIN Mixers in 
from | to 25 HP, to control bottom sediment in 


any tank, new or old, regardless of tank capacity 


install LIGHTNINs. Careful fleld tests 


prove it. Say good-bye to costly, 


messy sludge cleanout jobs that keep 
service when 


your tanks out of just 


you need them. Instead, you keep 


your tanks clean by flipping a switch! 


How to get started 
More than $0 independent pipe line 
companies, 35 leading oil companies, 
are using this easy, modern LIGHTNIN 
way to boost storage capacity, cut 
For 


LIGHTNIN 


costs. How about vou? more 


facts, just call in your 


(he’s listed in 


Or 


Mixer representative 


Composite Catalog) write us 


today. 





DO YOUR TANKS LOOK LIK 


bably costing \ 


THIS? Settled 
sludge is pr . 


you realize. Cleanin 


the story 


— 


. ee 


OR LIKE THIS? You 


keep tonk bottoms 


sctually sove money 


when you clean this easy 
way. LIGHTNIN sediment 


os much os $1,000 per tank per year 


contro! con save you 








HOW BELL SYSTEM COMMUNICATIONS 


SERVE THE PIPELINE INDUSTRY 


tight tine 


untieia 


He’s keeping track of 40 batches 


by private line telephone service 


Using Bell System private ervice, 
the Plainfield, N.J., dispatcher of Socony Mobil 


Oil Company keeps multi-product trafhic flowing 


line teleph« me 


through three different pipeline systems. Up to 40 
batches of different products are en route at the 
same time. 


} 


The dispatcher relies on the telephone (1) to 


instruct gaugers at delivery points, (2) to keep all 


BELL TELEPHONE SYSTEM BB 


sg 


products moving at a propel rate, and } to veruy 


the volume of each batch at check points in the lin 


Socony Mobil has used Bell System communica- 
tions for 26 years, has found them dependable and 
accurate ... qualities that may well help your own 
operation, Just call your Bell Telephone Company 
business office. A representative will gladly study 


your needs. No obligation, of course. 


PRIVATE LINE TELEPHONE * PRIVATE LINE TELETYPEWRITER * DATA TRANSMISSION SYSTEMS 


CHANNELS FOR: REMOTE METERING AND CONTROL 


* TELEPHOTOGRAPH * CLOSED CIRCUIT TV 


THE PIPELINE ENGINEER, October, 1957 





Frank H. Love 
Editor 











THE PIPELINE ENGINEER'S an 
nual construction survey reveals statis 
tics that are certainly encouraging, and 
to some may be a little surprising. This 
survey covers the last |2-month period 
and is based on data supplied by pipe- 
line Operating companies. Here is what 
we have found 

@ Lines completed or under con- 
struction, 1957 — 25,413 miles 

@ Lines completed or under con- 
struction, 1956 — 18,756 miles 

@ Lines planned or proposed, 1957 
— 27,689 miles 

@ Lines planned or proposed, 1956 
— 23,461 miles. 

Although gus line mileage exceeded 
by far crude and products lines, as has 
held true for many vears and its to be 
expected, there was a healthy increase 
in crude and products pipeline con- 
struction. Products pipelines already 
built or still under construction totaled 
6245 miles as compared with 2807 a 
year ago, more than doubled. Crude oil 
lines built or under construction totaled 
4468 miles, whereas a year ago the fig- 
ure was 2256 miles, almost doubled in 
this instance. The current report shows 
gas pipeline mileage at 14,700 miles 
as against 13,670 a year ago 

Outlook for the next 12 months is 
certainly optimism. Our 
compilation shows 27,689 miles crude, 
products, and gas pipelines proposed or 
planned. As we have pointed out in 
the past, this does not mean that 27,- 
689 miles of pipelines actually will 


cause [or 


be put in the ground during the course 
of the next year. Some of the propo 
sals may go by the boards or be post- 
poned. Some of those we have tabu- 
lated have been “planned” for several 
years, but apparently are not dead is- 
sues. With such a mileage 
planned, however, the industry ts cer- 
tain of a record that will exceed the 


large 


past 12 months 
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Here is the way the 27,689 miles 
are divided 

13,354 miles of gas lines 

8281 miles of crude oil lines 

6054 miles of products lines 

For matters of comparison the 
461 miles of pipelines proposed and 
planned a year ago, were as follows 

15,622 miles of gas lines 

4535 miles of crude oil lines 

3304 miles of products lines 


>»? 
S « 


Gas Pipeline Construction 

In some respects, but not all, Canada 
took the spotlight away from. the 
United States with its two big lines, 
Trans-Canada and Westcoast Trans- 
mission 

The final stage of the Westcoast 
Transmission Company project, 650 
miles from Taylor, British Columbia 
to Sumas, Washington, was completed 
this fall, ahead of schedule. This line 
originates in the Peace River area of 
Alberta, serves communities along the 
route, and delivers gas to the Pacific 
Northwest Pipeline system at Sumas 
Overall, including main line, laterals, 
and gathering lines, the system totals 
1472 miles, and was the first major 
gas line to be constructed in Canada 

Trans-Canada is building what will 
be the world’s longest gas line when 
completed. The system originates in 
Alberta and will extend to eastern 
Canada, a distance of 2250 miles. Al- 
ready gas is being delivered as far as 
Winnipeg, a distance of 585 miles, but 
the entire project is not expected to be 
completed until the latter part of 1958 

In the United States, a history-mak- 
ing event was completion of a line by 
Texas Eastern Pipe Line Corporation 
to import gas from Mexico. This is the 
first major importation of gas from 
that country. The line extends from the 
international border below McAllen, 
Texas, to Texas Eastern’s Vidor sta- 


tion near Beaumont, Texas. Ga 
processed at the Pemex natural 
line at Reynosa and delivered to 
Texas Eastern system at the border 

Additionally. the company has under 
construction or planned 979 miles of 
loops to its gas system 

Natural Gas Pipeline Company of 
America has a project underway that 
although not especially extensive inso 
far as mileage ts concerned, is of con 
siderable interest because it provides 
an outlet for more than a hundred 
shut-in wells in Jack and Wise counties 
Texas. The line is 350 miles long and 
extends from near Bridgeport, Texas 
northward through Oklahoma, and 
west in the Texas Panhandle to tie-into 
the company’s main line at Fritch 

Southern California Gas Company 
and Southern Counties Gas Company 
on August 28 dedicated the Needles 
to-Newhall-to-Alhambra 30-in. line to 
bring more out-of-state gas into the 
southern California area. Initial ca 
pacity is 227,600,000 cu ft a day 
which will be increased later, with the 
gas coming from Texas, New Mexico 
and Arizona 

El Paso Natural Gas Company, cor 
tinuing its expansion program o 
many years, has completed 1023 miles 


of pipeline during the last 12 months 
and has an immediate program planned 
for 600 miles more. Expansions have 
been to its San Juan and Permian Ba 
sin systems to provide additional gas 
for shipment to California 

Tennessee Gas Transmission Com 
pany has completed 353 miles of loops 
to its system and now has underway 
a 107-mile project from Kinder, Louts 
iana, that will extend into the Gulf of 
Mexico to bring gas from offshore 
wells. Applications are pending before 
the Federal Power Commission fot 
632 miles of new lines and 264 miles 
of loops 
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Transcontinental Gas Pipe Line Cor- 
poration has completed, or is nearing 
completion, 744 miles of loops and 
laterals, and has immediate plans for 
87 miles of 24-in. in Louisiana. 

[he proposed gas line from South 
Texas to Miami, Florida, has hit a 
temporary snag. A group of 119 fuel 
oil dealers, under the original name 
Florida Economic Advisory Council, 
is attempting to have the Federal 
Power Commission’s approval with- 
drawn. The case must be heard by the 
circuit court of appeals in Washington, 
D. C., before construction can begin 
Coastal Transmission Corporation 
would build the line from McAllen, 
Texas, to Baton Rouge, Louisiana, and 
Houston Texas Gas and Oi! Company 
from that point to Miami. 


Crude Oil Lines 

Crude oil pipeline construction 
shows a healthy condition, with 4468 
miles completed or under construction 
and 8281 miles planned as of this re- 
port, which compares with 2256 miles 
completed or under construction and 
4535 miles planned a year ago. 

The rapid development of the Four 
Corners area has been a big boost to 
crude pipeline construction. Another 
factor has been expansion of certain 
lines to move Permian Basin crude to 
the Gulf Coast. 

Four Corners Pipe Line Company is 
making good progress on its system 
from the Four Corners area of New 
Mexico, Colorado, Utah, and Ari- 
zona, to refineries near Los Angeles, 
which will give that fast growing pro- 
ducing area its first pipeline outlet. 
Crude is now being transported by 
tank car and tank truck, but this 
method cannot take care of the full 
production and the situation is becom- 
ing worse as more wells are brought in. 

The main line is of 16 in. pipe, with 
a 12-in. line out of the Bisti field of 
New Mexico, and 6, 8, and 10-in. 
feeder lines connecting various other 
fields in Utah and New Mexico. 

Four Corners Pipe Line is jointly 
owned by Shell Oil Company, Con- 
tinental Pipe Line Company, Gulf Oil 
Corporation, Richfield Oil Corpora- 
tion, Standard Oil Company of Cali- 
fornia, and Superior Oil Company. 
Construction of the line is under super- 
vision of Shell Pipe Line as agent for 
the owners and that company also will 
operate the system. 

Texas-New Mexico Pipe Line Com- 
pany will give the Four Corners area 
its second crude oil outlet. First con- 
tracts were recently let and right-of- 
way grading is underway with pipe lay- 
ing scheduled to begin about October 
15. This line will be of 16-in. pipe and 
will extend 515 miles from the Aneth 
field, southeast Utah, to Jal, New 
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Mexico, where it will connect with the 
company’s existing system. 

Completed this fall was the Tecum- 
seh Pipe Line Company system from 
Schererville, Indiana, to Cygnet, Ohio 
This 201-mile, 20-in. line is owned by 
Sinclair, Pure, and Ashland, and con- 
nects with the Buckeye system for de- 
livery to points north, south, and east 

The Suez crisis pointed up the fact 
that there was insufficient pipeline ca- 
pacity from the Permian Basin area 
to the Gulf Coast where crude could 
be loaded into tankers for shipment 
overseas. One pipeline company to do 
something about it is Magnolia, which 
is increasing capacity by looping be- 
tween Midland and Beaumont. More 
than 200 miles of pipe is involved. 

Great interest is evidenced in a re- 
cent announcement that agreement had 
been reached between the Iranian and 
Turkish governments whereby the 
former will build a 38-in., 1000-mile 
pipeline from the Qum area of Iran to 
Iskenderun, Turkey. Early in the year 
17 American, British, French, and 
Dutch companies had entered into con- 
sultation with a view to laying a line 
that would serve the same purpose of 
moving Middle East crude to a Medi- 
terranean port in Turkey. This line was 
announced as a 38 or 40-in. system 
1500 miles in length. It is not likely 
that both lines will be built. Conse- 
quently, although we have listed both 
systems in following tables, we have 
not added both to the total mileage of 
proposed or planned pipelines. 

Another foreign crude oil line just 
announced is by the Argentine Gov- 
ernment (YPF), a 640-mile line from 
the Campo Duran fields on the Boli- 
vian border to a refinery at Rosario. A 
part of the same announcement was a 
815-mile gas line from Campo Duran 
fields to Buenos Aires. 


Products Pipelines 

LPG pipeline construction had one 
of its biggest years. Gulf, Interstate, 
Magnolia, and Texaco-Cities Service 
were among the largest LPG pipeline 
builders. Gulf converted a 461-mile 
crude oil line between Lufkin and Mid- 
land, Texas, to LPG service, but also 
constructed new lines between Mont 
Belvieu and Lufkin, North Snyder and 
Coahoma, Monument, New Mexico, 
and Midland, and Waddell and Mid- 
land. In all, Gulf placed in service 760 
miles of LPG lines during 1957. 

Interstate Oil Pipe Line laid a total 
of 152 miles of 4, 6, and 8-in. LPG 
pipeline from the Esso refinery at 
Baton Rouge, Louisiana, to Sorrento 
Salt Dome, Louisiana. The unusual 
part of this project was the fact that 
four lines were laid in the same ditch, 
the distance between the two points be- 
ing only 38 miles. 


During the last 12 months Magnolia 
Pipe Line has built 206 miles of LPG 
lines, principally in the West Texas and 
Gulf Coast areas. 

Texaco-Cities completed an LPG 
line, 168 miles of 6-in., between East 
Chicago, Indiana, and Lowell, 
Michigan. 

Leading the field in refined products 
pipelines during the last year were 
Great Lakes Pipe Line Company and 
Southern Pacific Pipe Lines, Inc. Great 
Lakes has made additions to its system 
all the way from Kansas and Oklahoma 
into Iowa, Nebraska, Illinois, Wiscon- 
sin, and Minnesota. In all, 402.6 miles 
of 6, 8, and 12-in. pipe has been laid 

Southern Pacific, which originally 
built a pipeline from Los Angeles to 
Phoenix, Arizona, to El Paso, Texas, 
has added to its system with a line from 
Richmond, California, to Fallon, Ne- 
vada. This work has just been com- 
pleted and consists of 311 miles of 6, 8, 
and 10-in. Not yet begun, but planned, 
is a 35-mile 4 and 6-in. line from Ni- 
land to El Centro, California 

Reconversion of the Little Big Inch 
pipelines has been accomplished. Per- 
mission of FPC for return of this line 
to service for which it was originally 
built was withheld for several years 
due to opposition of large interests 
In addition to reconditioning and 
equipping with pumps and prime mov 
ers required for pumping products, 
230 miles of new 14-in. pipeline was 
installed between Seymour, Indiana, 
and Chicago, Illinois 

Plantation Pipe Line late last year 
completed the looping of its system 
from Baton Rouge, Louisiana, to Hel- 
ena, Alabama, with 327 miles of 18-in 

Ohio Oil Company is looking ahead 
to 1958 when it expects to construct 
250 miles of 12-in. between Hartford, 
Illinois, and Griffith, Indiana. 

In the East, Underground Storage 
and Exploration, Inc., has been or- 
ganized and a part of the project is the 
construction of 393 miles of 6, 8, and 
12-in. products pipeline from Mounds- 
ville, West Virginia, to Newark, New 
Jersey, with laterals to Mauch Chunk, 
Marcus Hook, and Philadelphia. Prod- 
ucts are expected to be received from 
the Little Big Inch or Paul Ryan's 
American Pipe Line, it was announced 
The American project has been some- 
what dormant but apparently is not a 
dead issue. The same can be said of 
Hydrocarbons Pipelines, Ltd., of Win- 
nipeg, Canada, which more than a 
year ago announced plans for an 800- 
mile, 6 and 8-in. pipeline between Ed- 
monton and Fort William. 

A complete tabulation of pipelines 
“Proposed or Planned” and “Built or 
Underway” is given in the following 
tables. 
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The following tables list the company, mileage, pipe size, and location of pro- 
posed pipeline projects — crude, products, and natural gas reported to The 


Pipeline Engineer. Company addresses are given when known 


CRUDE LINES 


Name of Company 


Act Oils 
Argentine Government (YPF) 
Buenos Aires, A tina 
Atlantic-Cities-Service-Continenta! 

Gulf-Phillips-Texas-Sinclair 
B-A Alberta Pipe Line, Lid 
Belle Fourche Pipeline Co 
Bolivian Gulf Oil Corp 

.@ Paz C » 

Cape Pipe Line Company 

Philadelphia. Pe . 
Creole Petroleum Corp 
Forest Pipeline Company 
Great Northern Railway Co 

Se Pau Mv sota 
Iran Government 
lraq Petroleum Co 


Magnolia Pipe Line Company 


ala exe 


Mene Grande Oj! Co 

Pasncns VWinesuale 
Mid-Continent Pipe Line Company 
Musgrove Petroleum Co 

Wichita, Ke 


North-West Oil Pipelines Company 


Northwest Pipe Line Corporation 
Offshore Gathering Company 
Houston. Texa 


Oil Field Pipe Line, Inc 


W hita Ka 5S 


Oil Field Pipe Line, Inc. and 
Panhandle Eastern Pipe Line Co 


Kansas ( M 


Royal Dutch Shell Group and Others 


he Haque - 


Royal Pipe Lines, Ltd. 


Reaina, Saskatchewan. Canada 
Seventeen American, British, French 
and Dutch companies 
Shell Pipe Line Corporation 
Sinclair Pipe Line Company 

na pen ce . Kas . 
Sohio Pipe Line Company 

~ dh 


S+ sis. b 


. 


Southern Kansas Pipe Line Company 


Trans-Border Pipe Line Company 

Trans-Prairie Pipelines, Ltd. 
Edmonton. Alberta. Canada 

Westspur Pipe Line Co 

17 American, English, French 
and Dutch companies 
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PRODUCT LINES 


Name of Company Miles Size Location 


American Pipe Line Co. 
New York. New York 
Suchoye Pipe Line mempany 
Ne York, New Y 
Cherokee Pipe Line Company 
r =] ty kianon 
Equitable Gas Company and Subsidiaries 
Pittsbur Dans “i 
Evergledes Pipe Line Canpeny 
Everglades, Florid 
Hydrocarbons Pipelines, Ltd. 
Winnipeg, Manitoba, Canada 
Interstate Oil Pipe Line Company 
Shreveport, Louisiana 
Laurel Pipe Line Company 
Pittsburgh, Pennsylvania 
Leonard Refineries, Inc. 
Alma. Michiaan 
Mene Grande Oil _ 
Caracas, Venezue 
Northwest Fipetine Corporation 
Salt Lake City, Utah 
Ohio Oil Company 
Findlay 
Phillips Chemical Company 
artiesville, Oklahoma 
Service. Contiecntel. Sinclair-Phillips 
Southern Pacific Pipe Lines, Inc. 
Los Anaeles, California 
Underground Storage and 
Exploration, Inc. 
Union Ou Company of California 


fornia 


Winnipeg 4 Central Gas Company 
Ww 3, Manitoba, Canada 


GAS LINES 


Name of Company Miles Size Location 


Alberta Gas Trunkline Company, Ltd 


Alberta. Canada 


Andes Pipeline Corporation 
Argentine Government {ver} 
s Aires. Araentine 
Asisons Public Series - 
Dneaty Asienan 
Arkansas Louisiana Gas Company 
»port, Louisiana 
Bee See Gathering System 
rpus Christ xas 


Cities Se orvice Gas —o in 
Yklahoma C ty, Oklahoma 


Cities Service Oil Company 
Bartlesville, Oklahoma 

Coastal States Gas Purchasing Co. 
Worpus Unrist Texa 

Coastal Transmission Corporation 
Dallas, Texas 

Colorado Interstate Gas Company 
Colorado Springs, Colorad 
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GAS LINES 


Size 


Cuban Gas Transm on Company 
Eastern Shore Natural Gas Company 
Edison Securities Company 


El Paso Natural Gas Company 


Equitable Gas Company 
Houston Texas Gas & Oj! Ce 
ron Ranges Natural Gas C« 


Michigan Wisconsin Pipe Line Company 


Midwestern Gas Transmission Company 


Natural Gas Pipeline Company of America 


New York State Natural Gas Corporation 


Niagara Mohawk Power Corp 


North Carolina Natural Gas Corp 


Northern Natural Gas Company 
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GAS LINES 


Name of Company Miles Size cation 


Northern Plains Natural Gas Company 
(subsidiary of Northern Natural Gas Company) 


ny 
sha ebraska 


Offshore Gathering Company 


‘ 


Oklahoma Natural Gas Company 


Pacific Gas & Electric Company 
Pennsylvania Gas Co. 


Varre 


Permian Basin Pipeline Company 


s Nebraska 


Petroleos Mexicanos 
Mex on Mex 

Piedmont Gas Co 
Hick p th Ca * 


Pioneer Gathering System, Inc 
Amasiia Tas 


Pioneer Natural Gas Company 


Southern California Gas Co 
Southern Counties Gas Co 


e ait 


Southern Natural Gas Company 


A r 


Tennessee Gas Transmission Company 


Texas Eastern Penn-Jersey Corporation 


Texas Eastern Transmission Corporation 
Trans-Canada Pipe Lines, Ltd. 
Pa Beem, AMnastn Pncad 


Transcontinental Gas Pipe Line Corporation 


exas 


Trans-Western Pipe Line Company 
ery ee 
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Lines Built or Underway 


Che following tables list details on crude, products, and gas lines built or under construction 
in the 12-month period ending October 1, 1957, as reported to The Pipeline Engineer 


CRUDE LINES 


Name of Company Miles Size Location Date Completed 

Arapahoe Pipe Line Cc 
Buckeye Pipe Line Cc 
Burmah Oil Compa: y 
California Company 
Caminol Company 
CATC (Continental, Atlantic 

Tidewater, Cities Service) 
Cooperative Refinery Association 


Forest Pipeline Corpo: ation 
Four Corners Pipe Line Cc 


Gulf Refining Cc 


Humble Pipe Line Cc 


Interprovincial Pipe Line Company 
Kaw Pipe Line Company 


Lakehead Pipe Line Cc nc 


Interstate Oil Pipe Line Cc 


Magnolia Pipe Line Cc 


Mene Grande Oj! Co 


Mid-Continent Pipe Line Cc 


Muskegon Pipe Line Corp 
New York Transit Co., Inc 
Northern Pipe Line Cc 


Pasotex Pipe Line Cc 


Pembina Pipe Line, Ltd 


Aa 


Phillips Pipe Line Co 


Rangeland Pipe Line Co 


Salt Lake Pipe Line Co 
Sinclair Pipe Line C« 


Skelly Oil Co 


Socony 
Ne 


Mobile Oi! Co., Inc 


Y ‘ 


South Saskatchewan Pipe Line Co 


R y 


Suntide Pipe Line Co 


Tecumseh Pipe Line Co 


Texaco-Cities Service Pipe Line Co 


Texas-New Mexico Pipe Line Co 
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CRUDE LINES 


Name of Company Miles Size Location Date Completed 
Trans-Prairie Pipelines, Ltd 


Edmonton Alt +a = 


Union Oil Company of California 
s Anaele slit : 


Warren Petroleum Corp 


4 ka 


CTS LINES 


Name of Company Location Date Completed 


~— Pipe Line Co. 
Continental Pipe Line Co. 
F ty kiahoma 


Sean Nacional del Petroleo 


Great hae Pipe re Co 


Ka 


Gulf Refining Co. 


Interstate Oil Pipe Line Co. 


; 


Magnolia Pipe Line Co. 


North Atlantic Treaty Organization 
Ohio Oil Co. 

Oklahoma Mississippi River 
Products Line, Inc. 


Petroleum Chemical. Inc. 
Phi ii ips Chemical Company 


Philips sora Nesta Company 


Phillips Pipe Line Compeny 

Shactotion @ Pipe Line Co. 

Salt pry * Co. 

Schio Petroleum ag 

Sedan n Pacific Pipe Lines, Inc. 
los Anaeles, Calif 


slif 


Standard Oil Co. (Ohio) 
Cleveland r 

Sun Pipe Line Co. 
Philadelphia, Penns 

Fexaco- Cities Service Pipe Line Co 
Tulsa, Oklahoma 

Texas Eastern Transmission Co. 

Shreveport, Louisiana 

Trust Pipe Line Company 

(Cosden subsidiary) 
Big Spring, Texas 

Union Oil Company of California 
Los Angeles, California 

Yellowstone Pipe Line Company 
Spokane, Washington 


yivania 
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GAS LINES 


Name of Company Miles Size 


Alabama-Tennessee Natural Gas Co 
Alaba 


Alberta Gas Trunkline Co., Ltd 
slaary, Albert ats 


American Louisiana Pipe Line Co 


Arizona Public Service Co 


Atlantic Seaboard Corp 


Carolina Pipe Line Co 
Central Hudson Gas and Electric Corp 


Cities Service Gas Co 


t 


Colorado Interstate 


Colorado-Wyoming Gas Co 


Commonwealth Natura! Gas Corp 


Consumers Power Co 
7 


East Ohio Cu Co 


E! Paso Natural Gas Co 


Equitable Gas Co 


Gaz de France 


Government of Venezuela 


Gulf Interstate Gas Co 
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Location 


Date Completed 





GAS LINES 


of Company Miles Size 


Hope Natural Gas Company 


Inland Natural Gas Co 
Intermountain Gas Co. 
Kansas-Nebraska Natural Gas Company 


Piast 3 vebrask 


Michigan Wisconsin Pipe Line Company 


+ Mich ' 


Mississippi River Fuel Corp 
S+. Louis, Missour 
Montana-Dakota Utilities Co 
Minneat Minr bo 


Mountain Fuel Supply Co. 


Natural Gas Pipeline Company of America 


Natural Gas Storage Company of Illinois 


Nevada Natural Gas Pipe Line Co 
New York State Natural Gas Corp 


5 ; 


Niagara Mohawk Power Corp. 


New Y k 


Ohio Fuel Gas Co. 


Oklahoma Natural Gas Co. 


Tulsa Kiar 
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Location 


Date Completed 
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GAS LINES 


Name of Company Miles Size 


Pacific Gas and Electric Co 


Can Fra . 


Pacific Northwest Pipeline Corp 


Salt ke 


Panhandle Eastern Pipe Line Co 


Kansas City M 


Peoples Natural Gas Co 
Pittsburgh. Pa 


Permian Basin Pipeline Co 
Omaha. Nebraska 
Phillips Petroleum Co 


Rartla« ° kia? 


Pioneer Gathering System, Inc 


Amar Texa 


Pioneer Natural Ges Co 
Amar Texa 


r 


san ea 


San Diego Gas and Electric Co 
slif . 


Saskatchewan Power Corp. 


2 c 
Reaina. Saskatchewa . 


Shamrock Pipe Line Corp 
Amar 5 exas 

Signal Oil and Gas Co 
Los Angeles. California 

Southern California Gas Co 

Southern Counties Gas Co 
Los Angeles, Calif ; 

Southern Natural Gas Co 
Birminaghem, Alabama 
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mk 


Kings Rida 
n 


Napoleon 
Manila V 
E+ Jackson 
Bastian Bay 


Bastian Bay 


Location 


tela 


Date Completed 





GAS LINES 


Name of Company Miles Size 


Southern Union Gas Co. 


4 e1a 


Spokane Natural Gas Co 
Spokane, Washinat 


Multan, Puniat dia 


Sui Gas Transmission Co. 


Tennessee Gas Transmission Co 


ba 
xa 


Texas Eastern Transmission Corp. 


ssana 


Texas Gas Transmission Corp. 
Texas Illinois Natural Gas Pipeline Company 
aq r 


Trans-Canada Pipe Lines, Ltd. 


aigary, Alberta, Cana 


Transcontinental Gas Pipe Line Corp 


H x 


Union Gas Company of Canada, Ltd. 


stharr =) anaca 


United Fuel Gas Co. 


Charlie 


United Gas Pipe Line Co. 


Washington Natural Gas Co. 


Seattle. Washington 


Westcoast Transmission Co. 
Calgary, Alberta, Canada 

Western Slope Gas Co. 
Grand Junction, Colorade 
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Location 


Date Completed 
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Tecumseh Fills Need for 
more 
Crude 
into 
Ohio 


With one station, 
100,000 bb! per day 
will be delivered through 


this new 20-in. carrier 


Walter M. Bellairs 


Assistant Chief General Engineer 


Sinclair Pipe Line Company 


THE TECUMSEH Pipe Line Com- 
pany system was placed in operation 
the latter part of September. This new 
20-in. crude oil line from Schererville, 
Indiana, to Cygnet, Ohio, approxi- 
mately 201 miles in length, provides 
needed additional capacity from the 
Chicago area to Ohio (see Fig. 1). At 
Cygnet, a connection has been made 
with Buckeye Pipe Line Company for 
delivery to points north, south, and 
east 

Tecumseh Pipe Line Company, an 
Ohio corporation, is owned by Sinclair 
Pipe Line Company, The Pure Oil 
Company, and Ashland Oil and Refin- 
ing Company. Sinclair was selected to 
be the agent for construction and oper- 
The construction office 
located at Elkhart, Indiana; the main 
office is at Independence, Kansas 

Initially, only one pump station was 
installed. This station, called Hartsdale 
station and located in Schererville, can 
pump approximately 100,000 bbl per 
The line has been designed to 
maximum pressure ol 


ation was 


day 
operate alt a 
1OO0 psi 
Line pipe used was API SLX-52 and 
was telescoped using three wall thick- 
API SLX-42 with 


wall thickness was used for 


nesses, except that 
0.500-in 
river Crossings 

Line pipe at the discharge side of 
the Hartsdale station is 0.344-in. wall, 
followed by 0.312-in. wall, and 
finally 0.281-in. wall. Provisions have 
been made for a future intermediate 
station, near Ligonier, Indiana, with 
the three different wall thicknesses 
used again eastward from this point 








HLLinors 





FIG. |. 
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Route of Tecumseh line from Schererville, Indiana, and Cygnet, Ohio 


Line pipe is both seamless and electric 
weld. 
Line location is mainly through 
farming areas W here the terrain is rela 
tively flat: however, the first few miles 
are in towns and suburban areas that 
being developed Actual 
from 630 ft at Harts 


dale station to 950 ft near Ligonier and 


are rapidly 


elevations vary 


down to 710 ft at Cygnet, all elevations 
being feet above mean sea level 
While the 


for bids, it was decided to divide 


specifications 
+} 


preparing 
n“ 
line into three sections 

the first 16 


This 


Section | consists of 
miles east from Hartsdale station 


through the 


heavily 


sechion 1s pop 


lated area, and the line not only crosses 
many pipelines, water lines, sewer lines 
etc., but in some cases is alongside 
such lines 

Section 2 1s approximately 93 miles 
in length and extends from 
Wheeler, Indiana, to a point south of 
Brimfield, Indiana. Parts of this section 
were swamps years ago and have been 


cultivation by 


neat 


reclaimed for digging 
drainage ditches and laying drain tile 
Fig shows an occurrence that hap 
pened many times in Indiana 

Section 3 is approximately 92 miles 
in length and extends from near Brim 
field, Indiana, to Cygnet, Ohio. The 
part in Indiana is similar to that in Sec 
whereas the remainder in Ohio 
and a heavy loam. Drain tile 
encountered in this section was quite a 
problem, especially in respect to back 
filling and clean up 
Section 1 

The contract for Section 
awarded to Morrison Construction 
Company of Hammond, Indiana. Due 
to restricted working space in many 


~ 


tion J, 


is clay 


| Was 


places, it decide to use mill 
coated and wrapped pipe. A 
plasticized coal-tar enamel was used 
together with glass fiber wrap followed 
by a final wrap of kraft paper. Mini 


mum thickness of this coating was ¥% 


was 


semi 
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in. Field joints, or welds, were coated 
by flood coating and wrapping with 
pipeline felt 

It has been necessary to use well 
points and dewater in many places 
One stretch dewatered was 2 miles in 
length. Recent record-breaking rain in 
the Chicago area further complicated 
matters and it was necessary to wait 
for the water to run off in order to find 
some of the well points. 

Cathodic protection is also quite a 
problem on this section and it was nec 
essary to install two insulating flanges 
in order to isolate one critical area 
from the rest of the line. These flanges 
are in addition to the insulation pro 
vided on one side of each of two block 
valves in the line 


Sections 2 and 3 

The O. R. Burden Construction Cor 
poration, of Tulsa, Oklahoma, was 
awarded the contract for construction 
of the remainder of the line, approxi 
mately 185 miles. 

Two spreads were started by this 
contractor with the spread for Section 
2 headquartering first in Valparaiso, 
Indiana, later moving to Nappanee, 
Indiana. Section 3 spread first located 
in Kendallville, Indiana, then moved 
to Defiance, Ohio. 

Line pipe and coating material de 
liveries were scheduled to begin shortly 
before actual construction began. Pipe 
deliveries began the latter part of April 
and were completed early in June 


The coating for these two sections 
was applied over the ditch. Procedure 
involved the usual traveling cleaning 
machine, which applies the primer im 
mediately behind the cleaning. This 
was followed by a minimum coating 
of 3/32 in. of asphalt enamel into 
which a wrap of glass fiber was pulled, 
followed by a wrap of 50-lb kraft 
paper. On all road and railroad cross 
ings, river crossings, and sections that 
were dragged into place, the standard 
coating (less kraft paper) was fol 
lowed by a flood coat of enamel 


River Crossing 

The only river crossing of any con 
sequence was the Maumee River near 
Defiance, Ohio. This river, although 
normally only about 242 ft deep, is 
about 700 ft wide. The bottom is solid 
rock and Fig. 3 shows the result after 
shooting a short stretch of the ditch 
The river is also under the jurisdiction 
of the U. S. Army Corps of Engineers 
and they required that the line have 3 
ft of cover, measured from the top of 
the river weights rather than top of 
the pipe 

Another obstacle was the old Miam: 
Erie canal on the west bank of the 
river. This canal, started in 1825 and 
completed in 1845, is maintained by 
the state park system. The canal cross 
ing was made by boring underneath it, 
in the same manner as a highway 
crossing. 

River weights used on the line are 


FIG. 2. TD 24 sideboom tractor carrying cleaning machine is stuck in peat bog. This was 


not an unusual occurrence. 
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The Author 


Walter M. Bellairs is assistant chief genera 
engineer for Sinclair Pipe Line Company. He 
was graduated from Kansas State College 
in 1936 with a bachelor of science degree 
civil engineering. Worked in the design de 
portment of the Kansas State Highway Commis 
sion for one yeor after completion of } 
schooling 

In June 1937. Bellair 
nq deportment of Sinclair and in 1941 was 


oined the enginee 


assigned to pipeline construction in Venezuela 
in 1943 he entered the services of the U. $ 
Navy and was nomed a Lievtenant Junior 
Grade. He returned to his duties in the eng 
neering department in 1946 and was made as 
sistant chief engineer in 1953 

In recent years he has been engaged in the 
supervision of crude pipeline construction and 
in September 1956 wos named project man 
oger of the Tecumseh Pipe Line project 
charge of construction 


conventional bolted concrete weights 
weighing 4400 Ib. On Section 1, 

few “set on” weights were used the 
ireas that were dewatered. To give an 
idea of the extent of the high water 
table level 1600 weights were ordered 


for installation on the line 


Many Drain Tile 
The number of drain tile in these 
sections, and particularly in Section 3 


delayed progress considerably. In some 
fields drain tile was intercepted every 
33 ft. Each tile was carefully marked 
by stakes when they were cut by the 
ditching machines. After the pipeline 
was in the ditch tile repairs were made 
lo repair, the tile was uncovered 2 or 3 
ft on both sides of the ditch and a rod 
run through the tile to the limits of the 
right-of-way. This located any tile that 
may have been crushed by the con 
struction equipment. Then a support 
was laid across the ditch to hold the 
tile. The support consisted of 8-in. pipe 
cut in half longitudinally. New tile was 
then laid in this pipe slab and the ditch 
backfilled 


Hartsdale Station 

A site containing approximately 79 
acres was obtained in Schererville, 
Indiana, for Hartsdale station. This 
site, like most of the land in that area 
is low and required filling before sta 
tion building could be erected. In ad 
dition, it was thickly wooded and con 
siderable time was spent in clearing 

Tankage consists of nine 100,000 
bbl tanks with double deck roois 
These tanks are 134 ft in diameter and 
43 ft high with maximum oil level at 
40 ft. The extra 3 ft is considered a 
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FIG. 3. A view of Maumee River crossing after a portion of the ditch was blasted 


wind skirt to protect the root shoe and 
keep the roof from projecting above 
the shell when the tank is full. Each 
tank has one 24-in. line connecting it 
with the manifold, acting as a com- 
bination filling and suction line. Ap- 
purtenances include two 25-hp mixers, 
automatic tank gage, spiral stairway, 
rolling ladder with self leveling treads, 
two extra nozzles, an extra shell man 
way, and a cleanout door 

Core samples showed that the soil 
had a relatively 
and for that reason it was decided to 
use 40-ft high tanks rather than 48-ft 
tanks with smaller diameters. Tests 
also indicated that the tanks would set- 
tle approximately 2 in. when they were 
filled. Building footers were designed 
so that no more than \%4 in. of settling 
should occur. Before building each 
tank grade it was necessary to remove 
the topsoil and replace it with sand; 
the amount of topsoil varied from 6 
to 24 in. This sand fill was very care- 
fully compacted by rolling as it was 
put in place. After completing this sub- 


low bearing capacity 


grade a trench was excavated at the 


shell location for a compacted crushed 
rock foundation. The remainder of the 
tank grade had 3 in. of crushed rock 
spread on it 

The pump station building is “L’ 
shaped with the control or office part 
made of concrete blocks with brick 
exterior. The pump room is a steel 
building with galbestos siding. 
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The control room contains not only 
the control console desk but also the 
switchgear and loadcenter. A separate 
room serves as a shop and garage 

Main line pumping units consist of 
one 10-in. single-stage centrifugal 
pump powered by a 500-hp motor and 
three 8-in. 3-stage pumps with 1000-hp 
motors. These units are 1800 rpm and 
the motors are rated 2300 v, 3 phase 
60 cycle, and are the self-ventilated 
type Motors are set close to one wall 
of the pump building and suction and 
discharge air ducts come through the 
wall 

Three booster pumps are set at the 
manifold to take the oil from the tanks 
and deliver it to the main line pumps 
These pumps are “in line” centrifugals 
consisting of two 12 in. and one 8 in 
They are manifolded to provide for 
blending of two different grades of 
crude oil. This is controlled by ratio 
controllers, mounted in the console, 
which get their information from ori- 
fice flanges in the two discharge lines 
from the booster pumps. The ratio is 
controlled by operating a control valve 
on one of these discharge lines 

The main line pumping units are 
operated by pushbuttons on the con- 
sole. Operation of these buttons will 
initiate the sequence operation of the 
pump valves and main line motor pro- 
vided the “Hand-Auto” selector in the 
switchgear cubicle is in the “Auto” 
position. A pushbutton is also situated 


on each motor to start the motor when 
the selector switch is in the “Hand 
position. The stop button on each 
motor will stop the motor regardless of 
the position of the “Hand-Auto” selec 
tor. Each motor has bearing and stato 
over-temperature protection, and the 
pumps have bearing and case ove! 
temperature protection. Each pump 
also has hydraulic pressure switches 
to protect against low suction 

Valves on the suction and discharge 
lines to these main line pumping units 
can be operated by pushbuttons at each 
valve. The sequence circuit provides 
interlocks so that the closing of either 
the suction or discharge valves will 
shut down the motor on the pump 
involved 

Each motor-operated valve in the 
manifold can be operated from the 
console by dialing the proper selection 
code. When this is done a light blinks 
to indicate the valve selected and then 
the operator pushes the appropriate 
button marked open-stop-close 

Tank mixers are operated similarly 
in that dialing the selection code makes 
a light blink to show the tank selected 
and when the start or stop button is 
pushed both mixers on the tank will 
Start or stop together 


Cygnet Terminal 

The terminus of this new line is ad 
cent to Buckeye Pipe Line Company's 
tank farm at Cygnet, Ohio. At this 
point, in addition to the usual scraper 
trap, Tecumseh has installed three 
meters for measuring the crude oil 
These are 8-in. meters and a 2500-gal 
prover tank was provided for proving 
the meters. An automatic samoler was 
also installed. Meter readings are ac 
cumulated for transmittal to Hartsdale 
station. The operator at Hartsdale sta 
tion receives this accumulated meter 
reading anytime he desires by merely 
pressing a button 

After passing through the meters the 
oil goes to a manifold for delivery to 
any of five tanks. To protect the Sevies 
15 valves from damage due to acc 
dental closing off against the line pres 
sure a bursting head has been installed 
in a by-pass line. This bursting head 
will rupture at 200 psi and allow 
oil to go to a tank. If this hannvens an 
alarm is sounded at Cyenet and a signal 
transmitted back to Hartsdale st»tion 
and the pumping units are shut down 
To protect the main line from damage 
due to the valves being closed at the 
scraper trap a pressure switch is con- 
nected to the line and at a preset pres 
sure will transmit a signal back to 
Hartsdale station and shut down the 
pumping units 

A small building is provided to 
house personnel and to provide a lab 
oratory for testing the oil delivered. * 
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‘LITTLE BIG INCH’ 


Reconverted in 


Record Time 


Work began the day after FPC gave approval, and the wartime 
pipeline that was converted to gas transportation 
following World War Il is now back to its original service 


TEXAS EASTERN Transmission Cor- 
poration has put final touches to re- 
conversion of its Little Big Inch pipe- 
line from a natural gas carrier to one 
of the nation’s largest common car- 
riers of petroleum products, and the 
1700-mile system is now ready for 
operation. 

Construction of a 14-in. diameter 
lateral from a point on the Little Big 
Inch mainline at Seymour, Indiana, to 
Chicago, Illinois, began on August 1, 
was completed by the end of Septem- 
ber, and is the newest part of the 
system. 

Pump stations to move the products 
were completed, tested, and pro- 
nounced ready for operation early in 


September. They consist, at present, of 
five main control stations and six re- 
motely-operated or satellite stations 

The control stations are at Baytown 
and Beaumont, Texas; El Dorado, Ar 
kansas; Buncombe, Illinois, and Sey- 
mour, Indiana. The satellite stations 
are at Many, Louisiana; Emmett, Ar- 
kansas; North Little Rock, Arkansas; 
Walnut Ridge, Arkansas; Oran, Mis- 
souri, and Norris City, Illinois. Each 
control station will operate its own 
facilities as well as those of the satellite 
pumping stations on its downstream 
side. Control will be accomplished by 
means of leased telephone lines and 
microwave relay equipment. 

Up until last June 21, Texas East- 
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Map shows the "Little Big Inch" products system in relation to Texas Eastern's natural gas lines. 
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ern was pumping a full load of natural 
gas through the Little Big Inch. On 
that date, the Federal Power Commis 
sion once again authorized the com 
pany to remove the line from natural 
gas service thus opening the way for 
the reconversion program to begin 
Texas Eastern has previously received 
authority from the FPC to remove the 
line from gas service back in 1955 but 
had to call off the project when oppos 
ing forces managed to have the entire 
issue remanded to the commission fo 
further hearings 


Crews Were Poised and Ready 

When the final FPC 
given, Texas Eastern had crews poised 
and ready. The next day they were at 
work, and in less than three months 
the line was ready to begin carrying 
products. 

The first problem was to remove 
the line from gas service and clean out 
the gas. Reconditioning the line was 
another major undertaking, which in- 
cluded pressure testing to assure con- 
tinued safe operation of the line when 
it was placed back in service. The 
work was accomplished in stages, the 
first begun in June and the last com- 
pleted in late August. 

The first segment of the line to go 
out of gas service was a 16-in. section 
between Baytown and Beaumont, 
Texas. Next, sections from Beaumont 
up to Seymour, Indiana, were removed 
and tested. Compressors were used to 
pump most of the gas out of the line 
The small amount of gas remaining in 
the pipe was then vented to atmos- 
phere. The line was hydrostatically 
tested in short sections. 

Reconditioning consisted of remov- 
ing all cross connections that linked the 
line with the Big Inch pipeline and 


approval was 
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Some states not traversed by 


the line nevertheless will be served indirectly by river barge 





tank car, and tank 


truck. Here a barge is receiving a cargo of products at Texas Eastern's Arkansas City terminal on the Mississippi River 


other natural gas facilities along the 
route of the Little Big Inch right-of 
way, removing and replacing all weak 
pipe, and with 
pumping facilities 


sections of tying in 


Construction of new storage tanks 
and reconditioning of old ones, plus 
construction of new pumping and 
switching facilities at Beaumont, pro- 
gressed rapidly with final completion 
late in August. All facilities at Baytown, 
El Dorado, and Seymour, also were 
completed and final clean-up made in 
August 

Texas Eastern’s expanding products 
13-state market 
area, comprised of Minnesota, Wis- 
consin, Michigan, lowa, Arkansas, 
Missouri, Illinois, Indiana, Ohio, Ken- 
tucky, Tennessee, West Virginia, and 
western Pennsylvania. Some of these 
states that are not traversed by the 
Little Big Inch or the new Chicago 
lateral line will be served by a combi- 
nation of the Little Big Inch and other 
facilities such as river barges, tank 
cars, tank trucks, and other common 
carrier pipelines 

A complete range ol petroleum prod- 
ucts, including liquefied petroleum 
gases, will be shipped through the re- 
converted line. Initial maximum capac- 
ity is 185,000 bbl a day. 


system will serve a 


A Wartime Beginning 

The story has a wartime beginning. 
German submarines threatend to choke 
off oil supplies for East Coast refineries 
in the early days of America’s World 
War Ll effort. Scores of tankers were 


sunk, many in view of civilians along 
the Atlantic shoreline. The transporta 
tion of petroleum vitally needed to 
lubricate and power the country’s in 
dustrial army 
most urgent problems of the domestic 


became one of the 


war effort 

If it could not be carried from the 
oil-rich Southwest by tankers, then it 
have to travel by land. The 
answer was a pipeline. Two, in fact 
The first was a 24-in. crude oil carrier, 
which was promptly nicknamed the 
‘Big Inch.” It was shortly followed 
by a 20-in. refined oil products line that 
quite logically became the “Little Big 


would 


Inch.” 

Even to a country accustomed to its 
own industrial short 
time needed to meet the emergency was 
almost unbelievable. The Big Inch was 
only a year in building. The Little Big 
Inch pumped vital petroleum products 
to Eastern points less than a year after 
the first lengths of pipe had been laid 

Wartime wards of the government, 
the 20 and 24-in. carriers were offered 
for public sale in 1946, and in the fol- 
lowing year were bought by Texas 
Eastern Transmission Corporation, an 
organization formed to bid on the lines 

The “Inch” lines, which had begun 
by serving our war machine, were 
shifted to the transportation of natural 
gas and rendered equally important 
service to the post-war economy. The 
lines moved natural gas into the Ap 
palachian regions of the East where 
expanding industry and extensive home 
building provided a growing demand 


ingenuity, the 
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for the pipelines’ products. Whes 
Texas Eastern removed the Little Big 
Inch from gas service, it returned the 


line to the service for which it was 
originally designed and built 
In 1954 Eastern 
Federal Power Commission permission 
Little Big Inch 


natural gas service so that it could then 


sought 


Texas 


to remove the from 
be reconverted to a common carrie! 
of petroleum products. Lengthy and 


regulatory proceedings delayed the 


start of reconversion until June, 1957 
Triangle System 
In 1955 the company acquired Tr 

angle Pipeline Company, a petroleum 
products transportation company op 
erating in East Texas, Northwest Louis 
iana, and southern Arkansas. Thes« 
facilities, which include a major wate! 
terminal on the Mississippi River at 
Arkansas City, Arkansas, have been 
connected to the reconverted portion 
of the Little Big Inch at El Dorado 
Arkansas, to become an integrated part 
of Texas Eastern’s petroleum products 
system 


The Operations Team 


Directing operations of the com 


pany’s new products system is Millard 
K. Neptune, executive vice president 
Assisting 


petroleum products division 
Neptune are vice presidents J. B. Saun 
Brockschmidt; H. M 
manager of the 
division, J. D 


ders and ¢ l 
McDonald, 
petroleum 
Bland, general superintendent 


general 
products 
as well 


as many others *** 
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750-mile system to 


Los Angeles will go 


into operation 
about February 1 


Frank H. Love 


Editor 














Route of the Four Corners Pipe Line system. The line was divided 
into sections for purposes of contract letting, as shown here 


| area at the moment and one that prom- 


ises the greatest play in many years, 1s 
on its way to having a pipeline outlet at 
long last. Four Corners, so called be- 
cause it embraces the territory where 
the states of Utah, Colorado, New 
Mexico, and Arizona touch, has re- 
serves estimated as high as 400,000,- 
000 bbl, but as yet no oil pipelines to 
move its production to market. 

Four Corners Pipe Line Company 
now has well underway its 750-mile 
system, which will take oil to the Los 
Angeles, California, area. It will be in 
operation by February 1, according to 
present plans. 

One other pipeline for certain will 
be completed to serve the area within 
the next 12-month period; there may 
possibly be two. Texas-New Mexico 
began construction the latter part of 


September on a 515-mile system trom 
Aneth field, Utah, to Jal, New Mexico, 
where it will connect with an existing 
line to the Gulf Coast. Northwest Pipe 
Line Company, subsidiary of Pacific 
Northwest Pipe Line Company, which 
is taking gas from the area, has an 
nounced plans for a 500-mile crude oil 
and products line to Salt Lake City, 
Utah, but no contracts have been let 

These could be the forerunners ot 
other pipelines from the prolific San 
Juan and Paradox basins 

At present crude is being shipped by 
truck and rail with some going to 
nearby refineries in New Mexico. Lack 
of pipeline facilities has been a deter 
ring factor in development work. Start 
of construction on the Four Corners 
Pipe Line has given a decided boost to 
exploration and drilling activities. By 
recent count there were approximately 
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On grades as steep as this one sag bends are set down tight and the 
overbenc carried high, eliminating the need for riprapping 


Firing line welders on eastern end of line near Marsh Pass, Arizona 


150 rotary rigs in operation and some 
half a hundred exploratory crews 

Although activity is intense and esti- 
mated reserves have been placed in the 
hundreds of millions of barrels cate- 
gory, actually no one knows with 
exactness the potential. Development, 
in the modern sense, dates back not 
more than two and a half years, al- 
though some oil was found in the Para- 
dox Basin as early as 1907 and in the 
San Juan Basin in 1911. It was not, 
however, until Shell's Desert Creek 
No. 2 discovery in 1954, El Paso Nat- 
ural’s Bisti field discovery in 1955, and 
Texas Company's “big” production 
discovery at Aneth in 1956, that the 
new oil play began. The Four Corners 
area now includes 15,000 to 20,000 
sq miles. 


Who Owns the Pipeline? 

Four Corners Pipe Line, which will 
cost $50,000,000, is being built by a 
group of six major oil companies. 
Owners are Shell Oil Company, 25 
percent; Standard Oil Company of 
California, 25 percent; Gulf Oil Cor- 
poration, 20 percent; Continental Pipe 
Line Company, 10 percent; Richfield 
Oil Corporation, 10 percent, and Su- 
perior Oil Company, 10 percent. Shell 
Pipe Line Corporation designed the 
system, is doing the construction, and 


will operate it 


Who Are the Contractors? 

For purposes of awarding construc- 
tion contracts the line was divided into 
nine sections. Location of sections, size 


of pipe, and mileages are as follows: 


Section 1—74 miles of 16-in. from 
Aneth field, southern Utah, to Ka- 
venta, Arizona. 
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Section 2—95 miles of 16-in. from 


Kayenta to Cameron, Arizona 


Section 3—99 miles of 16-in. from 
Cameron to Seligman, Arizona 


Section 4—103 miles of 16-in. from 
Seligman west to the Colorado River 


Section 5—105 miles of 16-in. from 
the Colorado River to Twentynine 
Palms, California 


Section 6—113 miles of 16-in. from 
Twentynine Palms to Olive, California 


Section 46 miles of 16-in. from 
Olive to Los Angeles 


Section 8—88 mules of 12-in. from 
Bisti field, New Mexico, to Red Mesa 
station in Utah, about 20 miles south- 
east of Bluff, Utah 


Section 9—33 miles, 4, 6, 8, and 10 
in. feeder lines connecting various 
fields in Utah and New Mexico. The 
fields from which crude will be taken 
include Bisti and Carson in New Mex- 
ico; Aneth, Recapture Creek, Bluff, 
North Desert Creek, West Desert 
Creek, Mole Hill, Desert Creek, North 
Boundary Butte, Boundary Butte, in 
Utah 

Contracts for all of the 750 miles 
have been awarded. These went to 
A. P. Vaughn Construction Company, 
Fort Worth, Texas; R. H. Fulton Con 
struction Company, Lubbock, Texas: 
Potashnick Construction Company, 
Cape Girardeau, Missouri; Pacific 
Pipeline Construction Company of 
Montebello, California, and Standard 
Pipe Line Construction Company of 
Farmington, New Mexico. 

The Vaughn and Potashnick firms 
jointly are constructing sections |, 2 
4, and 8. Pacific has section 7, Stand- 


ard section 9, and Fulton sections 3 
and 6. The latter is now working on 
section 3 and will not start on sections 
5 and 6 until the middle of Octobe 
avoiding desert work during the 


summer months 


Route of Line 

The right-of-way varies from a h 
elevation of 6700 ft to sea level at Ul 
Los Angeles terminus. At its origin 
ing pornt the elevation is 4500 ft 
rises to 6700 ft near Kayenta, Ar 
then drops down to 4500 ft at Cam 
eron, Arizona, but immediately rises 
again to 6500 ft just west of Cameror 
From that point the drop is steady 
at the end of Section 4, on the Colo 


rado River, is only 450 ft. It climbs 


Multiple pneumatic drills borne by sideboom 
tractors are used to punch holes for explos 
sive charges where rocky areas require 
shooting 
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again, however, to an altitude of 3500 
ft at Twentynine Palms, then steadily 
declines to sea level at the terminus in 
Los Angeles, which will be in the vicin- 
ity of Wilmington. 

The eastern portion of the line is a 
land of sand and rock, barren waste- 
land for the most part, albeit pictur- 
esque. It passes largely through the 
Navajo Indian Reservation. In a land 
so unproductive the Navajos have 
depended for livelihood on herds of 
sheep and goats, small patches of corn 
where water is available for irrigation, 
and the like. Although many of the 
88,000 members of the tribe still live in 
hogans, oil has poured more than 
$50,000,000 into the tribal coffers 
from bonus payments for oil leases. 
Payments for pipeline right-of-way has 
added to this amount. These monies 
are being used for schools, hospitals, 
roads, and establishment of light indus- 
tries. Such long-range plans cannot 
help but make a great change in the 
Navajo’s way of life. Immediately he is 
being helped economically with work 
in the oil fields and on Four Corners 
Pipe Line construction. 

On the extreme west end of the line, 
some 45 miles will be in Metropolitan 
Los Angeles, starting at Olive, a sub- 
urb. Such congested conditions always 
present construction problems, and in 
this instance railroad and power line 
rights-of-way will be used as much as 
possible. 

Whenever possible the right-of-way 
has been made to skirt the rocky and 
hilly areas. This has not always been 
feasible, however, and considerable 
blasting has been necessary. In sections 
1 and 2 there has been an intermixture 
of sandstone that could be cut with 
ditchers, and rock that has to be shot 
and removed with clamshells and 
backhoes, then padded with dirt before 
pipe can be laid. 

Immediately out of Cameron west, 
where Section 3 begins, rock starts and 
continues for about 20 miles, virtually 
all of which had to be shot. From that 
point on into Seligman, about 15 miles, 
the terrain is hilly with brush and some 
timber. Then rock begins again and 
exists generally through Section 4, or 
to the Colorado River about five miles 
north of Needles, California, when it 
climbs back up into the hill country 
for a short stretch, then drops off into 
the desert. The desert lasts into Edge- 
mont and from there to Olive are Cali- 
fornia fruit groves. 


Construction Methods 

A tricky problem in laying pipeline 
through desert country is the dry 
washes. In dry weather these washes 
are harmless enough looking, but as 
anyone knows who has laid a pipeline 
or lived in this section of the country, 
they became raging torrents in a mat- 
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Backhoes and clamshells are used to clear the ditch of rock after blasting. Depth of rock ditch 


is about 5 ft. 


Pipe will be carried across the Little Colorado River on this suspension bridge, constructed in 
1912 under the auspices of the Navajo Indian tribe. 


ter of minutes when sudden rain oc- 
curs. They can cause havoc to a pipe- 
line unless it is buried deep enough. 
Four Corners is covering the pipe to a 
depth of 7 ft when laid in sandstone or 
loose rock. If in solid rock it is laid to a 
depth of | ft. The main line otherwise 
is being given a 3-ft cover. 

When in solid rock the ditch is pad- 
ded with dirt. Sometimes sand is close 
at hand that can be used for this pur- 
pose; sometimes the dirt has to be 
hauled from a considerable distance. 

Lineup and welding is following cus- 
tomary methods. Welding practice is 
in conformity with API Standard 
1104. Because of deep sand in some 
place, welding machines must be 
mounted on four-wheel trucks or the 
regular equipment pulled along the 
right-of-way by tractors. 

Coating is approximately 60 percent 
asphalt and 40 percent coal-tar 
enamel. Glass fiber and asbestos felt 
wraps are used. In the Los Angeles 
Metropolitan area the pipe will be 
yard-coated with Somastic. 

A standard program of casing and 


venting highway and railroad crossings 
is followed. 


Three Major River Crossings 

Three major river crossings will be 
made. Two will be buried and one cat 
ried on a highway bridge 

The San Juan River crossing is on 
one of the 16-in. feeder lines, where 
the water span is approximately 1300 
ft. This is a buried crossing as the river 
has a sand and gravel bottom. Working 
from the north bank the line was 
pulled into position. Air and hydro 
static tests were given each section of 
pipe, and before the completed cross- 
ing was tied into the main line a scraper 
was run and an additional hydrostatic 
test made. Pipe having a wall thickness 
of % in. was used and this gave the 
negative buoyancy required. 

For protection three coatings and 
wraps were applied. Each coating con- 
sisted of 2/32-in. coal-tar enamel. The 
first and second wraps were of glass 
fiber only, the third of glass and asbes- 
tos felt. Depth of burial was 7 ft. 

The Little Colorado River will be 
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Pipe is being coated with asphalt and coal-tar 


fiber and asbestos felt 


crossed at Cameron, Arizona, on a 
highway bridge. The latter ts no ordi- 
nary bridge but is of unusual construc 
tion and has an interesting history. It is 
a suspension bridge with box trusses 
suspended on cables, and was con- 
structed in 1912 under the auspices of 
the Navajo Indian tribe, one of the 
first two so designed. The pipeline will 
be suspended from the top members of 
the box trusses. Protection will consist 
of a prime paint only, as the pipe will 
not be subject to all the corrosive con- 
ditions of a buried line and can be 
easily inspected. The span will be 850 
ft in length 

The Colorado River will be crossed 
with a buried line five miles north of 
Needles, California. Total length is 
900 ft, with a 500-ft water span. Be 
cause of potential scouring, the pipe 
will be triple-coated with enamel and 
glass fiber wrap then concrete-coated. 
The trench will be dredged and back- 
filled with the pipe buried from 10 to 
20 ft 


Line Pipe 

Line pipe is API S5LXS2 and comes 
in 40-ft random lengths. In the main, 
wall thickness is ‘4 in. The line is tele- 
scoped, however, wherever the hydrau- 
lic gradient and elevation 


necessitate extra weight for protection 


surface 


against excessive pressures. In such 
thickness ranges 
graduating in 
| /32-in. increments. River pipe ts '2- 
in. wall API SLX42 


instances the wall 


‘ 


from ‘4 in. to % In., 


Archeological Studies 

As other pipeline companies have 
done whose systems pass through terri- 
tory where archeological treasures lie 
hidden, Shell has worked closely with 
the U. S. Department of Interior at 
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The eastern portion of the line is almost entirely 
the Navajo Indian reservation. This Navajo family is 
shown before a drilling well in the Aneth field 


wrapped with glass 


A sandstone area where ditching machine had no trouble in cutting the trench 


Santa Fe, New Mexico. Under the 
supervision of Dr. Jesse L. Nusbaum, 
senior archeologist for the National 
Park Service, and since 1927 consult- 
ing archeologist for the Department of 
Interior, three archeologists have fol 
lowed Four Corners construction 
These men were selected by Dr. Nus 
baum but are carried on the Four Cor- 
ners’ payroll. 

Their mode of operation is to scout 
ahead of the ditchers. Usually they can 
tell by the terrain whether there is apt 
to be a ruins or structure of archeologi- 
cal value on the right-of-way. When 
such is found it is uncovered before 
the ditchers reach the spot, or, if time 
does not permit this, the line is swung 
to avoid the location. The archeologists 
also follow in the wake of the ditchers 
to search for anything previously over 
looked. 

At the time this reporter was on the 
line one discovery had been made that 
was considered of an unusual nature 
In the vicinity of Marsh Pass, Arizona, 


the remains of a house on top of an 
other house were uncovered. This is 
believed to represent two historical 
ages. The area is said to have been a 
lush agricultural area thickly 
lated many years ago, then became 
arid and probably extinct ‘This was 
followed by the Pueblo Age, predeces 
sor of the age of the modern Indians 
The two houses are relics of these two 


popu 


ages. 


Stations: Motor Driven 
Centrifugals 

Initially there will be three main line 
pumping stations, at Red Mesa, Cam 
eron, and Twentynine Palms. This 
number of stations will give the system 
a capacity of 70,000 bbl a day at an 
operating pressure of 1180 psi. Inter 
mediate station sites have been selected 
and block valves are being installed as 
a part of the initial construction so 
these stations can be cut in later with 
minimum disturbance. The ultimate 
number of stations will be 14, when 
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Welds were checked for quality by X-ray. 


production in the Four Corners area 
justifies, and capacity then will be 
approximately 170,000 bbl per day. 

Two pressure reducing, or pressure 
relief, stations will be installed at King- 
man, Arizona, and Corona, California, 
to dissipate hydraulic head build-up 
where the line makes a substantial drop 
in elevation, thus keeping pressures 
within limitations at the lower eleva- 
tions. Basically, the pressure reducing 
stations will consist of an arrangement 
of multiple small size lines through 
which the oil stream will pass and 
kinetic pressure lost through friction 
Each station also will be provided with 
a tank into which the stream will dump 
in case of a mechanical block. 

Red Mesa station will have three 


Deep sand here presented a minor problem, but cleaning and prim 
ing were accomplished with comparative ease on this level stretch 


of terrain. 


pumping units consisting of 900-hp 
motors driving centrifugal pumps at : 
speed of 3600 rpm. Because it is the 
initial station on the main line, and will 
receive oil from several sources, four 
55,000-bbl tanks will be provided. Two 
will be cone roof and two floating roof 
tanks. Two vertical, 3-stage, 150-hp, 
deepwell-type pumps will transfer 
crude from tanks to the suction of the 
main pumping units. 

Equipment at this station will be 
housed in a steel-frame transite build- 
ing, but at Cameron and Twentynine 
Palms pumps and motors will be set on 
concrete slabs with no covering 

Cameron station will have three 
pumping units of the same type as Red 
Mesa. As mentioned, pumps and mo- 


"Stubborn critter, youl — sell them the right- 
of-way and we could have inside plumbing!" 


tors will be in the open, but the switch 
gear and controls will be in a small 
building about 100 ft from the pump 
ing units. There will be no tankage. 

Twentynine Palms station will have 
only two pumping units. The pumps 
are of the same type as at the other two 
stations, but they will be driven by a 
900-hp and a 150-hp (1800 rpm) 
motor. 

Stations will be remotely controlled 
over a microwave system from the Los 
Angeles terminal. Red Mesa will prob 
ably have operating personnel because 
crude from Aneth and Bisti feeder 
lines will be received in tankage at this 
location, but the other stations will be 
operated unattended 


Who Will Take the Crude? 

Owner companies, of course, will be 
the principal recipients of the crude 
Connections will be made to Richfield 
refineries at North Long Beach and 
Wilmington; to Shell at Wilmington 
and Dominguez; to Union Oil at Tor- 
rance, and to Standard of California at 
El Segundo 


Construction Office 

Four Corners Pipe Line has con- 
struction headquarters in Flagstaff, 
Arizona. J. K. Alfred of Shell is field 
manager of the construction project. 
Charley Shell is office manager. In the 
field, Four Corners has as chief inspec- 
tors for the early stages of construction 
Clint Jarrett, Fred Harmon, and H. | 
Payne. 

On the eastern end of the system 
there are only trading posts, and this 
lack of towns made it necessary for 
inspectors and construction crews to 
live in camps, which were moved as 
the work progressed. *** 
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LITERATURE previously published, and field experiences, 
indicate there are several reasons why, when cathodic pro 
tection is applied, cost to install equipment, power, and 
maintenance cost, plus amortization, on one line are not 
comparable with the cost on other lines that have been well 
protected and laid with reasonable skill or attention to pos 
sible damage 
Cathodic protection often has been applied to older pipe 
systems where coatings have failed or the pipe Was bare, 
but costs were out of proportion to what can be expected 
when an efficient coating system is used. High costs of main 
taining these lines are often justified, however, because costs 
have increased so much in the last 15 to 20 years that com 
plete reconditioning often would be as expensive as the lay 
ing of a new line 
This article and Part | deal with the maintenance, or loss 
of electrical insulation depending on the type of coatings 
used, in conjunction with planned specifications and coating 
systems 
The purpose ol this series ts to repori the results of field 
experiences, test procedures, and test data, and thus help 
evaluate the specifications and materials that should be used 
to make a complementary system, like cathodic protection, 
economical 
Materials carefully selected and properly applied not only 
will extend the life of the investment but also will materially 
reduce fixed charges, and the operating and future mainte- 
nance costs of complementary protection 
This requires the use of a coating system (coatings, 
shielding, and reinforcing materials) that provides electrical 
insulation that ts waterproof, is immune to soil stresses 
soil chemicals or bacterial action of the right-of-way soils 
and will maintain a permanent high electrical resistivity so 
that cathodic protection can be installed, operated, and 
maintained at the lowest possible cost 
It is anticipated that the data in this series will assist en 
gineers in substantiating their recommendations to top man 
agement, and help them and the men who are responsible 
for future maintenance expenditures to keep costs at the 
lowest possible level 
There are basically three principal means by which top 
performance can be obtained 
1. The purchase of coatings that provide minimum water 
absorption and will assure good electrical insulation, 
over a very long period of time — and one that can 
be properly bonded to the pipe to prevent moisture 
accumulating between the pipe and the coating 
system. 
The selection of coating materials that are not affected 
by soil bacteria or soil chemicals. 
By properly reinforcing and shielding the coatings to 
prevent soil stress or soil distortion. 
It is assumed that good construction procedures are fol- 
lowed with reasonably good field inspection 
This article will expand on the information contained in 
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PART 2 


the first article of this series the effect of electrical insula- 
tion of moisture penetration or absorption by the basic pipe 
coatings 

Some investigators have attempted to draw conclusions 
on the basis of short term tests, in some cases only a three 
months’ test. Experience of the serious investigators who 
have no product to sell, however, shows an appreciable in 
crease In moisture absorption occurs in the non coal-tar 
coatings between two and five years, and an increase at ap 
proximately the same rate beyond this period, coal-tar enam 
els absorb much less water and tend to level off, with only a 
very slight increase, in the 5 to 15-year period of test 

Numerous attempts have been made to relate the loss of 
electrical insulation value of certain types of protective coal 
ings to soil moisture conditions at the bottom of the ditch 
i.e., pipeline level, and with the many tests that have bee 
conducted both by consumer and producer laboratories 
under carefully controlled laboratory conditions 

In addition to the amount of moisture found at pipeline 
level, many engineers are of the opinion that moisture is 
breathed through non-adhering coatings and condenses on 
the pipe surface, and that the moisture passes through the 
non coal-tar types under electro-endosmotic effects. Others 
believe that the occurrence of moisture in substantial quan 
tities at the pipe surface where the system is cathodically 
protected, is due to the electrophoretic movement of water! 
to the cathode. This is a common phenomenon and accounts 
for the soil around anodes drying out and developing a higt 
electrical resistance in cathodic protection installations, fo 
at the anodes water is moved away from the electrode, and 
any impressed potentials that tend to make the pipe cathodic 
should, at the same time, insure the motion of water to the 
cathodic electrode 

Without going into lengthy detail, it is rather well agreed 
by most pipeline engineers that 

1. With the exception of the Gulf Coast area where soil 
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FIG. |. Results of one of the early authoritative tests on 
absorption 
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FIG. 2. Boquet Canyon Pipe Line, one of the largest and most unique 
installations. ‘In 1957 it was reported to be in perfect condition.’ 


moisture content at pipeline level ranges from 50 
percent to saturation, 

That east of a line at approximately the Mississippi 
River, the soil moisture content at pipeline levels is 
substantially constant regardless of rainfall cycles, 
and ranges from 23 to 65 percent, 

That west of the line at approximately the Mississippi 
River and north of a line approximating the north 
border of Kansas, but not including the Rocky Moun- 
tain area, the soil moisture at pipeline level is also 
substantially constant, regardless of wet and dry sea- 
sons, and ranges from 20 to 45 percent, 

That south of this approximate east and west line (ex- 
cepting Gulf Coast area) where drought and dust- 
bowl conditions have been occurring, soil moisture 
at the 5 to 8-ft pipeline level, also remains constant, 
but is somewhat lower, generally ranging from 8 to 
30 percent, 

That in the Great Basin and Rocky Mountain areas, 
due in a large measure to the presence of aggressive 
soluble salts that have been retained in the soil be- 
cause of comparatively low rainfalls and inability to 
drain away through the rivers to the oceans, the solu- 
ble chlorides and sulfates in particular cause consid- 
erable trouble in moist, or semi-moist soils, 

That in the more arid regions of the Southwest and 
Southern Calitornia, there is sufficient precipitation 
for accumulation of moisture in formations having 
moisture retentive properties such as clays, shales, 
siltstones, diatomaceous earth, and other soils and 
rocks composed of finely divided particles; conse- 
quently, it is usual to find substantial moisture content 
in such formations, even at comparatively shallow 
depths, even though the insulation effect of earth 
above pipelines does not effect moisture accumula- 
tions at the bottom of the pipeline ditch, and may be 
described as thermal-osmotic effect, 

That in these areas moisture moves through the soil 
largely in the vapor phase, and condenses whenever 
the temperature drops between night and day ex- 
tremes, and by capillary action tends to travel and re- 
main almost constant at levels below 5 ft, and only 
the moisture near the surface is evaporated under 
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high day time temperatures. Many soil moisture meas 
urements made in this area at the pipeline leve! show 
soil moisture content ranging from 10 to 22 percent, 
where samples were procured during the hottest and 
driest period of the year 
Because a substantial part of its investment is unde 
ground, the pipeline industry has a better opportunity to con 
trol maintenance expense by a careful selection of a protec 
tive coating system that will maintain high electrical resist 
ance over long periods of time, thus makes the use or the 
cost of cathodic protection economical 
The differences in cost when using a good coating and a 
poor coating system become a substantial amount of money 
per year, and it is safe to predict that more attention will be 
paid to this factor of cost than ever before, especially in the 
face of the constant rise in personnel, material, and operat 


ing costs 


FIG. 3. Absorption of water by asphalt and coal-tar enamel shown 
visually. 


In collecting information for this series of articles from 
many sources, it became quite evident that the different 
conditions, locale, and management policies, make it im 
possible to draw a general conclusion as to the differences in 
economics of cathodic protection and will apply to all sys 
tems. The following illustration was selected as representa 
tive of how the electrical insulation value of protective coat 
ings effects the cost of cathodic protection, and points up the 
difference in economics 

Experience of one pipeline company, on 76 miles of 24-in 
pipe, indicated that it cost approximately $110 per mile 
to install complementary cathodic protection to a line that 
was well insulated electrically with coal-tar enamel, prop 
erly shielded with asbestos felt, and inspected, when in 
stalled 14 years ago (1943). This company found that the 
maximum cost to operate per year per mile is $16.21, in 
cluding: 

1. Annual amortization (at rate of 1/12 total cost to in- 

stall per year) 

Operating cost, including power, rectifiers, rectifier 
expense, and replacement of anodes 

Maintenance expense, including inspection, labor to 
replace anodes, ground beds, rectifier parts, etc 


Another pipeline company had 68 miles of 26-in. pipe 
laid with an asphalt coating and asbestos felt shield. This 
company found, after 11 years, that the cost to install ca 
thodic protection has increased to approximately $1360 per 
mile, due to the reduction of its initial electrical resistance 

The minimum cost to operate per year per mile is $284.27, 
and included: 


1. Annual amortization (at rate of 1/10 total cost to in- 
stall per year). 
Operating cost, including power. 
Maintenance expense, including inspection, labor to 
replace rectifier parts, ground beds, etc. 


THE PIPELINE ENGINEER, October, 1957 





These examples were selected from many sources, and are 
typical — some were lower and others higher; however, 
the ratio of difference is substantially the same 

Fig. | was made by Hayes and compares coal-tar enamel 
with asphalt enamel. This test represents one of the early 
authoritative tests, which show that the coal-tar enamels 
have a truly permanent resistance to water absorption or 
moisture penetration 

Based on these investigations it was determined “ that 
the life of a protective coating was dependent on its resist- 
ance to moisture penetration Twenty-four years later, 
the performance of the coal-tar enamel justifies this kind of 
investigation and test work 

“In 1933, the Los Angeles Department of Water and 
Power was offered the plasticized type of coal-tar enamel for 
coating the inside of the Boquet Canyon Pipe Line. This line 
is a steel pipe 96 in. in diameter, supported on piers above 
ground and exposed to desert sunlight conditions a sam- 
ple was given to Guy Corfield of Southern California Gas 
Company for water absorption test he reported that the 
trend of its water absorption curve followed along the typi 
cal coal-tar enamel curve ; 

The test reported in Part 1, this series, by the Los Angeles 
Department of Water and Power, is illustrated by Fig. 2 
which shows what happens to non coal-tar enamels and 
the coal-tar enamels available on today’s market 

“Fig. 3 picture shows visually absorption of water by as 
phalt as compared to coal-tar enamel. In the left hand jar 
(A) is a specimen of asphalt enamel that was originally a 
l-in. cube and has been submerged in water for a period 
of eight years. The middle jar (B) shows a specimen of coal 
tar enamel, which was a 1-in. cube and has been submerged 
in water for a period of eight years. The jar at the right (C) 


shows a specimen of coal-tar enamel, which was a I-1n. cube 


| 


2 


ebe [2e9Z [tis 
Be | “| 


; on ee” | 


“Surtdc 





1 


| Square foat ee 


per 
iS 


and has been submerged in water for a period of 16 years.’ 

In 1943, a series of tests was started in the Wailes-Dove 
Hermiston laboratories in which 5 by 12 ft steel plates were 
coated on both sides with enamel. These panels were im 
mersed in water and removed periodically for weighing to 
determine the amount of water absorbed with time. Unfor 
tunately, these test panels were discarded inadvertently 
after about two years. 

In 1949, the Koppers Company, Inc., who had ab 
sorbed Wailes-Dove Hermiston, started a new series of tests 
in the same laboratories with additional panels being added 
from time to time. Most of these tests are still being con 
tinued at the Koppers Company, Tar Products Division lab 
oratory in Verona, Pennsylvania. These coated test plates 
were prepared in the following manner 

Five by 12-in. cold rolled steel plates about 100 mils 
thick were cleaned of oil by washing in xylol and drying 
with a clean cloth. Occasionally the panels were primed 
and coated without further preparation. Usually, how 

ever, the plates were sandblasted on both sides in such a 

way that no distortion occurred. The panels were then 

weighed so that the weight and thickness of coating ap 
plied could be determined 

Unless the test plates were to be coated by dipping 
they were then primed by brushing on both sides and all 
edges with the primer specified for the enamel coating to 
be applied. The primed panels were then placed vertically 
with contacts at only two small points on the bottom 


edge and allowed to dry for 24 hours in a well ventilated 


room at approximately 75 F. Unless a different rate of 
priming was specified, the amount used wa 
sq ft 

Iwo different methods of application were use 


coat the panels with enamel. In the early work, the panels 
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FIG. 4. Water absorption of commercial! pipeline enamels. Coal-tar enamels vs non-tar enamels. 
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FIG. 5. Illustrating how test plates, in measuring electrical resistance 
coatings, are periodically removed for weighing from a tank in which 
the water flows gently and is constantly replaced 


were dipped in molten enamel held at a temperature that 

would give a coating approximately 100 mils thick on 

each side when the panels gripped at the top edge were 
slowly withdrawn and then quickly immersed in water 

Later the panels were coated by pouring the enamel at 

the proper temperature to give a thickness of 100 mils 

over one side of the panel and, after this had cooled, re 
peating the process on the other side 

With present methods of coating, the edges are wiped 
dry if the panel has been immersed in water, and the edges 
then lightly dipped into molten enamel in a shallow pan 
Coated panels are then measured and the area of ex 
posed enamel calculated. Finally, the panels are weighed 
on a sensitive torsion balance used only for this test, to 
the nearest 0.1 gram before immersing in a tank of water 
In this tank, which is kept covered, a small stream of 
water is constantly admitted at the bottom of one end and 
overflows at the top of the other. The specimens are 
placed so that there is a space for the flow of water be- 
tween adjacent plates. 

At periodic intervals, the coated panels are removed 
from the tank, blotted with a cloth, and any water still 
visible is removed by blowing a stream of air across the 
surface. Panels are then weighed on the torsion balance 
and returned to the tank. 

In the beginning, weighings were made at intervals of 
two to three days. This was later lengthened to one week, 
then two weeks, then one month, and finally to three 
months, the approximate interval between weighings now 
used. 

From the weight of the coated panel before immer- 
sion, the weight after immersion, and the dimensions of 
the coated panel, the weight of water absorbed per square 
foot is calculated. 

The graph in Fig. 4 shows the water absorption of three 
typical asphalt enamels, and three coal-tar enamels, avail 
able on today’s market. They were all equal when starting 
out, but even in the first 500 days of immersion the asphalt 
enamels show variations in performance. One coating 
started to absorb water immediately. Another sample started 
up the scale after 300 days, and the third started after 
500 days. Coal-tar enamels exhibited uniform low water 
absorption in the first 500 days, and only a gradual increase 
thereafter. 
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After the first 300 to 500 days, the water absorption ot 
the various asphalt enamels follow the regular pattern of all 
the different tests reported in Parts | and 2 of this series 
those that were begun as far back as 1930 and those begun 
n 1952, and in comparison the coal-tar enamels show a con 
tinuing uniform low rate of absorption 

A number of investigators have combined the water ab 
sorption tests with measurements of the electrical resistance 
of the coal-tar and asphalt enamels (in Part 3 of this series 
the earlier tests and procedures will be reviewed). One of 
the most recent and it is believed the most correct approach 
has been described as follows 

“The volume resistivity of a material is equivalent to the 
resistance of a theoretical cube one centimeter on a side 
By expressing resistance of substances in terms of volume 
resistivity, and easy comparison of their relative resistivities 
can be made 

Test plates for use as electrodes in this experiment were 
steel 8-in. by 12-in. by ‘s-in. with supporting rod about 
|2-in. long welded to them. Plates were entirely coated with 
the enamels to be tested, except for the upper 6-in. of the sup 
porting stem where electrical contact was made 

Another plate of similar dimensions made of magnesium 
metal was used as the other electrode. The electrodes were 
supported in an electrolyte of distilled water so that the 
plates did not touch each other or the container. The level 
of electrolyte just covered the plates leaving a portion of the 
coated stem above the liquid level. Electrical contact was 
made between the exposed portions of the electrodes to com 
plete the circuit of the cells. The electrical resistances of the 
enamels were measured periodically using a 20-million 
megohmmeter, manufactured by Electronic Industries Ltd 
Richmond, England 

The procedure for measuring the resistance is as fol 
lows The contacts between the electrodes were first dis 
connected. The 20-million megohmmeter was connected to 
a 110-a-c voltage source through a Quietone filter. The posi 
tive pole of the megohmmeter was then connected to the 
enamel coated electrode. The negative pole of the megohm 
meter was connected to the magnesium electrode. The 
megohmmeter is constructed such that a constant 85-v out 
put ts impressed across the electrodes when the circuit is 
completed. The resistance is then read directly off the meter 
scale in megohms. The meter leads were then disconnected 
and electrical contact again made between the two elec 
trodes 

“The volume resistivities were then computed by multi- 
plying the resistance in ohms by the volume resistivity factor, 
which is the surface area in square centimeters divided by 
the thickness of the coating in centimeters.” 

These tests are based on the scientific fact that the pres 
ence of moisture beyond a small amount in the coating will 
affect its electrical insulation value 

“From the electrical resistivity graphs (Fig. 3) it is ob 
served that the non coal-tar enamels have high initial vol 
ume resistivities. However, their resistivities drop off rapidly 
with time 

“The coal-tar enamels exhibit rather constant electrical 
resistivities, dropping only slightly from their initial values 

“It is evident that a co-relation exists between water ab 
sorption and electrical resistivity data. As noted from the 
graphs (Fig. 4) that the asphalt enamels absorb more water 
per square foot of surface and their electrical resistivities 
dropped at a much faster rate than the coal-tar enamels 

“The asphalt and coal-tar enamels tested are those that 
are commercially available today, and both the water ab 
sorption tests and the electrical resistivity tests are being 
continued.”* 

Laboratory tests of moisture absorption as reviewed here 
and in Part | of this series, were conducted in the majority 
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FIG. 6. Illustrating the extent and number of samples tested; also the 
checking and observations of test plates before electrical readings 
are made 


of cases in an effort to relate some of the findings of both 
laboratory and field tests like those conducted by the Ameri- 
can Petroleum Institute 

Scott Ewing commented Some bituminous materials 
deteriorate more rapidly than others in these tests those 
materials that deteriorate rapidly, readily absorb large 
amounts of water! it is also reasonably certain that all 
bituminous materials absorb some water specimens of 
coal-tar enamel coatings which had remained under con 
tinuous field tests during five years exposure to most moist 
soil, showed an electrical conductance of less than 0.01 mic 
romho per square foot most asphalts absorbed greater 
amounts of water, always showing an appreciable electrical 
conductance the quantity of water absorbed is surpris 
ingly large 

‘When moisture penetrates asphalt coatings and reaches 
the pipe, it produces slight rusting and weakens the bond 
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FIG. 8. Electrical resistivity of commercially available pipeline 
enamels. 
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F:G. 7. Electrical resistance readings are taken every 90 days 


and rusting appears to take place in a period of five 
years.” 

Data obtained by H. Walther gives an idea of the extent 
to which bituminous materials absorb water, indicating the 
percentage of moisture absorbed by coal-tar coatings was 
considerably less than that by the asphalts tested 

Other investigators have measured the rate at which bitu 
minous coatings absorb water, using somewhat different 
methods of preparing specimens, and extending the ob 
servations over longer periods. Tests over a period of for 
years seemed to indicate that the parabolic relation of H 
Walther’s work applies in the initial stages, but that, as time 
goes on, the rate of absorption increases with some coatings 


absorbent 


and becomes constant with others. The most 
coatings change in various ways. As the volume of wate 
absorbed increases, the coatings become spongy, or show 
other peculiar changes that are characteristic of these n 
terials. In any case, this change is described as gradual de 
terioration, which causes the coating to lose its ot rical 
sulation value 

The performance of coatings that have high moisture 
absorption factors, is not easily correlated to any single 
characteristics or property of the soil, but in general the de 
terioration is more rapid where temperatures are high and 
the soil moisture content is comparatively low, 
arid areas. Observations of numerous field tests indicate that 
either the coal-tar enamels do not deteriorate at all in soils 
of high or low moisture content, or that they are not in 
fluenced by the nature of the soil 

“Progressively beginning with the API and AGA field 
tests, data have been accumulated of water absorption, and 
on electrical resistance or electrical conductivity, which ob 
viously are related to the water absorption.” 

Subsequent parts of this series of articles will deal with 

1. The relationship of soil moistures to water absorption 


as found in 


of enamels especially in so-called arid and desert areas 
where the amount of moisture is supposed to be low or 
negligible in ditch bottoms or pipeline levels 

2. The historical and current methods of testing coating 
systems to determine those that resist soil stress successfully 

3. The effect of bacteria on certain coating systems, in 
the presence of soil moistures, where temperatures en 
courage their growth 
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NOW TRANSISTORIZED 


power supply speaker microphone 





Improved Performance with Lower Operating Cost 
Already famous for the lowest maintenance and operating costs in the mobile 
2-way radio field, Motorola radio is an even better investment now—with 
T-POWER. The vibrator i is gone! ... replaced by rugged, long life transistors. 
Reduced “‘down-time”’, lower maintenance, and greatly improved performance 
all result from this new development. The transistorized POWER VOICE 
Speaker is 10 times more powerful than conventional speakers . . . talks through 
noise and can be heard hundreds of feet away from the vehicle. The transistorized 
Dynamic Microphone gives unprecedented voice clarity and greater communi- 
cations range. 





New Mounting Flexibility with Plug-In Control Head .. . Same Basic Unit 

can be Used for Front or Trunk Mounting 

With the T-POWER radio you are no longer restricted to one type of mounting. 

Install the complete radio, with drawer unit and plug-in control head, for under- 

dash mounting. For rear mounting, the same basic drawer unit can be installed 

in the trunk and connected by cable to a dash-mounted control head. And— 

the same basic drawer unit can be interchanged with the equivalent Motorola Transistorized Power 

Twin-V trunk mount models operated from a 12-volt negative ground source. Supply for receiver and 
Get all the facts. Write now for literature with complete information. 25-watt transmitter 


MOTOROLA Communications & Electronics, Inc. - 4501 Augusta Blvd., Chicago 51, Illinois - A Subsidiary of Motorola, Inc 
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ADVERTISED PRODUCTS. SEE READER SERV 





Leslie Orr Rowland 


CONSTRUCTION of what will ulti- 
mately be the world’s longest natural 
gas pipeline got into full swing in the 
1957 season with the employment of 
12 spreads on main line construction 

Trans-Canada Pipe Lines, Ltd., 
which is building a 2250-mile line from 
the Alberta gas fields to eastern Can- 
ada, got away to a slow start in the 
latter part of the summer of 1956 and 
was able to complete only 235 miles 
with two spreads before winter freeze- 
up. Plans for the 1957 season went off 
on schedule and pipe-laying is now well 
advanced, with the first 585-mile sec- 
tion of 34-in. pipe completed and de- 
livering gas to the Winnipeg utility 
company, while other branches are 
supplying Regina, Brandon, and Por- 
tage la Prairie. 

Every kind of construction problem 
that has been encountered on any ma- 
jor pipeline has been met with or will 
be encountered in the course of lay- 
ing the Trans-Canada line and its com- 
panion link across northern Ontario, 
the 30-in. line of Northern Ontario 
Pipe Line Crown Corporation. This 
part of the line is to be leased to Trans- 
Canada in the first instance, with op- 
tion to buy on terms within a fixed 
time. 

The composite line was designed to 
follow an all-Canadian route and this 
resulted in the inclusion of some 200 
miles or more of extremely interesting, 
but also frustrating and time-consum- 
ing rock drilling and shooting in igne- 
ous granite formations. It also pre- 
sented one contractor on the privately- 
owned line with a large quantity of 
muskeg and one contractor on the 
Crown line with a similar stretch of 
this quaking organic material peculiar 
to northern Ontario, eastern Mani- 
toba, andwmorthern Alberta. The rock 
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Trans-Canada makes 


Rapid Strides 
im 1957 


What will be the world's longest gas line completed 
only 235 miles in 1956, but this year progress has 
been outstanding — Work will carry over into 1958 


work is considered to have made pipe- 
lining history, for the amount of heavy 
equipment involved and for the time 
required for a given footage of finished 
ditch 

Construction of the 585 miles of 
34-in. line from a point near Burstall 
on the Alberta-Saskatchewan border to 
a point 15 miles southeast of Winnipeg 
at Ile des Chenes, Manitoba, was set 
up in six sections of approximately 
equal length. Due to delays in pipe de- 
liveries in the summer of 1956, and 
particularly to the steel strike in the 
United States, only sections one and 
two were completed in the first con 
struction season, and the last few weeks 
were a nip-and-tuck battle with snow 
and frost. 

Section one comprised 110 miles 
from the point of origin and was laid 
by Majestic Contractors, Ltd., of Ed 


monton with R. L. “Dick” Leonard as 
spread superintendent. The 
crossed the Great Sand Hills near the 
early part of the job, providing ex 
tremely difficult ditching because 

the unstable quality of the sand below 


the surface. Rotary ditchers were 


section 


to move across the ground with 
trouble, in all weather, as the surface 
cover of matted grass and roots gave 
them a good foundation, but as soor 
as the ditch was cut it began to cave 
and in some places the width was twice 
as great as the 6-ft depth when it was 
finally clammed out to full depth. This 
portion of the section extended for 
miles 

The rest of the section was idea 
prairie clay, with the intrusion of 
few small water holes and patches ot 
gently rolling hills. Through much of 
this terrain the ditch was cut for as f 


Coating and wrapping through the Great Sand Hills of western Saskatchewan. The 34-in. pipe 
is doped, and wrapped with glass fiber and kraft paper 
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iiss of Nordberg Supairthermal® Gas Engines with inte- 
gral gears for compressor service emphasize the increasing applica- 


tion of these highly efficient prime movers by major gas transmission 
companies. 
Advantages of Supairthermal gas engine-gear sets are 
summarized as follows: 
(1) Lower cost per installed horsepower; (2) Lower operating 
cost; which results in (3) Lower transmission cost. 
(4) Ability to handle variations in volume and compression 
ratios with high efficiency at variable speeds. 
(5) Adapability to remote-automatic operation. 

Nordberg engines are, by all standards, your best investment in 
economical, long term pipe line power. Chances are, you too will 
benefit by using Nordberg engines on your next pipeline expansion 
program. Write for further information. 
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NORDBERG MFG. CO., Milwaukee, Wisconsin 








Gas Pipe Line Transmission Costs... 
more NORDBERG 
Centrifugal Gas Compressor Sets 








@ Nordberg Supairthermal Gas En- 

= = . gine-Gear Set driving a centrifugal 
y compressor in Transcontinental Gas 

Pipe Line Corporation's Station 

No. 23. TRANSCO recently pur- 

chased 9 additional Nordberg units. 



















— a | — ; Each are 4 cycle, 16 cylinder V-type 
Supairthermal gas engines rated 
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Ditching for the Portage la Prairie River crossing. Tem 
perature was at minus 20 F 


River clamps weighing 6000 Ib each are being placed on the pipe at Miniota 
Manitoba, crossing of the Assiniboine River. The 260-ft section of pipe was double 
coated and wrapped, protected with shiplap rock shields, and the spaces between 


weights covered with wooden slats. 


as 20 miles ahead of the pipe, during 
the period of slack pipe deliveries in 
the early fall. It was found that there 
was no risk of caving. Nearly all of 
this section was ditched with two con- 
ventional ditchers, leapfrogged, and 
footage ran to more than 10,000 ft per 
day with double shifts 


New Welding Technique 

While pipe deliveries were coming 
in at scheduled rates, Majestic was able 
to lay 52 miles in the first 32 days from 
kickoff on August 1. All pipe was laid 
in single joints, but the spread was 
streamlined by the use on the pipe gang 
of one of the first experimental models 
of the double twin-arc welding unit, 
which arrived on the job early in 
October. 

One of the most interesting and diffi- 
cult water crossings on the entire 
western section occurred on section 
two, contracted to Canadian Bechtel, 
Ltd., with Ed Kennedy as spread super- 
intendent. This was the crossing of 
Swift Current Creek, only three miles 
from the beginning of the 125-mile sec- 
tion. The job was kicked off on July 12 
and the creek crossing was put in on 
July 23. Although the creek is only 
100 ft wide it is very swift and runs 
about 8 ft deep. 

To avoid making up a long crossing 
section in an area where extra space on 
either approach was very limited, 
Sechtel walked the entire pipe-laying 
Operation across on a temporary dike 
bulldozed on the downstream side of 
the crossing. The pipe gang welded 
pipe with water swirling around the 
tops of the tractor treads, and the dope 
gang wrapped under the same condi- 
tions. Finally, with double split-collar 
reinforced concrete river weights at- 
tached on 10-ft centers, the crossing 
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section was lowered in by eight pipe- 
layers, all that were available from the 
whole spread. The entire lowering-in 
operation took only two hours, in 
cluding clamming out the ditch. Ditch- 
ing was done 14 ft into the creek bed 
to provide ample cover. 

The rest of the Bechtel section con- 
sisted of typical central prairie terrain, 
including portions of level ground, 
some gently to moderately rolling hills, 
and quite a number of sloughs and bogs 
on the eastern portion. Backhoe ditch, 
through the sloughs, accounted for a 
fairly small total footage, and two 
rotary ditchers did most of the cutting 
There were only three rail crossings on 
this section, and one crossing of the 
blacktop Trans-Canada highway. 

Although Majestic mounted its pipe 
gang equipment on Athey wagons, 
Bechtel was able to run the entire job 
with truck-mounted pipe gang units, 
and in most places even tire chains were 
not needed 

Both dope gangs were able to cradle 
almost all pipe directly into the ditch 
from the catch-off tractor, leaving the 
slack loops skidded with sand bags 
over wooden skids in the bottom of the 
ditch. Tie-ins were kept relatively far 
apart on both spreads, because of the 
absence of roads except at the usual 
prairie region intervals of a mile or 
two and the small number of water haz- 
ards. Considerable bending was re- 
quired in a few areas of hilly topo- 
graphy 


1957 Construction Program 
The 1957 construction program 
actually got under way in early October 
1956, when work on the road and rail 
crossings started on section three, under 
contract to Universal Pipe Lines, Ltd., 
of Calgary. This section started at the 


end of the extended portion of section 
two, at Milepost 225, and terminated 
at a point north of Candiac at MP 
300.96, for a total of almost 76 miles, 
all in central-eastern Saskatchewan 
Odis Hare was spread superintendent 
The 11 road and rail crossings that 
had to be bored were all installed be 
fore the heavy winter weather set in 
This spread also accomplished the 
only complete winter stringing job, as 
pipe deliveries came along fast enough 
to permit the work to be finished in 
early March. The entire section was 
strung as single joints and there was 
practically no damage to the right-of 
way from the movement of stringing 
trucks over the frozen ground 
The absence of any good access 
roads in this region was an additional 
factor that made it desirable to finish 
stringing while travel along the right 
of-way was easy. Canadian Parkhill 
Pipe Stringing, Ltd., of Toronto, did all 
stringing with its fleet of six trucks, 
making an average of a mile a day 
Bulldozers were used to clear snow 
from the right-of-way when necessary, 
but work was facilitated by a fairly 
open winter with light snow 
Pipe-laying was kicked off on May 8 
and the section was welded out at the 
end of July and doped out in the first 
week of August, with all tie-ins com 
pleted by the middle of August. All 
the 1956 records for welding and 
wrapping were shattered, as the Uni 
versal pipe gang welded up to 325 
joints, or 13,000 ft, on its best day and 
the dope gang made a peak record of 
16,400 ft, using nine 25-bbl pots. The 
average day for welding was 11,000 ft 
The terrain on this section was not 
good, as there are a great many small 
to medium sized bogs and swamps, all 
of which were full of water from an 
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Normal operating conditions under which these 
Western Gear Drives must function include 130 degree 
temperatures; fierce, sudden sand storms; bleak, 
inaccessible locations; changing production loads 

It takes tough equipment to do a job like this. We build 
it tough, yet with uncompromising precision. Let us 


consider your power transmission problems 


CALL THE WESTERN GEAR MAN! 

Representatives in all principal cities 

Use this « oupon fo get his name and address Glenn Maime - WESTERN GEAR CORPORATION 
‘ ¢ Since ISSS P.O. Box 182 + Lynwood, California 


d the name and address of my nearest 


Wesrern Gear BS ma 


ENGINEER Ar ‘ ‘ COMPANY 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO <« 
SEATTLE AND HOUSTON REPRESENTATIVES IN PRINCIPAL 
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Start of pull on first loop of Red River cross 
ing, St. Norbert, Manitoba. 


Conventional ditcher with slopers. Ditch 
holds up perfectly in clay soil. 


Ditch in sand-clay soil holds for 10 minutes 
after ditch is made, then starts to cave as 
it dries out. 


unusually wet spring and early summer 
rain. About two-thirds of the ditching 
was done with two rotary ditchers, but 
a fleet of six backhoes was employed 
for the rest of the ditch. 

For the first few miles, which con- 
sisted of level to gently rolling open 
farm land, a pilot ditcher was used to 
cut a ditch 4 ft deep through the frost 
line. Frost was general through the 
summerfallow ground, as it was able 
to penetrate through the open soil, but 
on stubble fields the ground had 
thawed by the time the ditching 
started. The pilot ditcher was discon- 
tinued when the ditch reached the 
swamp areas. Ditch was cut a consid- 
erable distance ahead of the pipe all 
the way, because of the large amount 
of backhoe work, but caving was not 
much of a problem 

A feature of the pipe gang on this 
spread was the use of the first air- 
powered internal line-up clamp to be 
seen in Canadian operations. It was 
powered by a compressor and an elec- 
tric dynamo mounted on a sled towed 
by one of the new model double twin- 
arc welding units on the stringer bead 
crew. It was calculated that this clamp 
saved up to five minutes’ time per joint 
trom the time required to wind up and 
unwind the hand-operated clamp. 

\ large quantity of river weights 
was used on section three, because of 
the high proportion of water areas 
Solid river weighting was done for as 
much as three miles in a stretch, and 
several long sections had to be pushed 
across the deeper bogs and sloughs 
Square bolt-on type weights were used, 
setting on top of the pipe. To speed up 
transportation of weights from the sup- 
ply points to where they had to be in- 
stalled, another special feature of the 
spread was a double flatbed Athey 
wagon that was towed by a single trac- 
tor and could carry eight of the 6300- 
Ib weights in one load. In spite of some 
wet weather and some very low ground 
on parts of the right-of-way and bull- 
dozed access roads, this unit never 
bogged down. 

All units on the spread 
mounted on tracks to negotiate the 
large amount of soft ground, and all 
the backhoes moved on heavy timber 
mats, which they picked up from be- 
hind and swung around to the front 
as they advanced. 

Bending on this section averaged 
about 65 to the mile, or almost one 
bend to every two joints. To speed up 
welding with the single joints, a double 
pipe gang was used for part of the 
time, with six stringer bead welders 
working three at a time and four hot 
pass welders in two teams. At the peak 
of activity, 41 welders were working 
on the firing line, using individual 200- 
amp machines on rubber-tired wagons. 


were 


As the job progressed into the bog areas 
the firing line was reduced to 21 weld 
ers, as the pipe laying started to over 
take the ditch, and footage was cut to 
approximately a mile a day. The pipe 
gang worked alternate days on pipe 
laying and tie-in sections, and the dope 
gang also helped with tie-ins on alter 
nate days, for the last three weeks 
The dope gang equipment included 
five pipelayers, all of which were 
needed for cradling through some ot 
the low spots and for handling long 
tie-in sections. As far as possible the 
wrapped pipe was cradled into the 
ditch directly by the catch-off tractor 
Slack loops were left at intervals of 
about half a mile where necessary, but 
through a large part of the section the 
extraordinary number of tie-ins and 
bends for the rolling and boggy topog 
raphy made slack loops unnecessary 
One of the most difficult problems 
encountered on section three was the 
handling of tie-in sections through 
swamps, where in many places the 
backhoe ditch had to be cut 20 ft wide 
to get the minimum 6 ft of depth 
Nearly all these sections were pushed 
with the river weights attached. An 
unusual feature of the conventional 
ditching was the use of wide slopers 
which cut a total width of 10 ft 6 in 
for sandy terrain 
where caving could be expected, in 
sand clay or loam. A 41-in. wheel was 
used on each ditcher, with 48-in 
buckets, cutting a 54-in. width in the 
ditch bottom. Working double | 2-hour 
shifts, each machine could cut between 
3000 and 3500 ft of ditch in a day 


areas and other 


Section Four 

Similar in terrain was the number 
four section, under contract to Dutton 
Williams Brothers, Ltd., with Thelme: 
Davis as spread superintendent. The 
section consisted of 98.51 miles from 
MP 300.96 at the end of the Universal 
section to MP 399.47 at the west side 
of the Assiniboine River Miniota 
crossing 

Due to a later start of pipe deliveries 
the spread did not get all its pipe 
strung in the winter but was fortunate 
in crossing nearly all the swamp sec 
tors and in particular one of the large! 
water areas before the spring thaw 


Using six of its own trucks, the con 


tractor strung at the rate of 142 miles 
per working day and completed 
miles during the winter, clearing snow 
with bulldozers on both access roads 
and right-of-way. Access roads in this 
section were very similar to those on 
section three, in being scarce and of 
poor quality, and most travel was 
easier on the right-of-way than on the 
roads. 

The pipe was all strung as single 
joints, but to fill in the period of road 
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UNION CTC means a complete 


Centralized Transport Control System 


When you want a complete pipeline control system of 
any desired length, specify UNION CTC. Our engi 
neering is based on the systems design approach, and 
Union Switch & Signal is prepared to take responsibility 
for integrating the entire control system. This includes 
communications, instrumentation, telemetering, and se 
quence control integrated into the one CTC system 
An operator located at a central dispatching office has 
all the information needed to control the flow of oil or 
gas throughout the system. He can function as if he were 
actually present at each station under his supervision. 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY Ses = 
PITTSBURGH 18, PENNSYLVANIA 
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Control and indication codes can be transmitted over 
one pair of line wires or other channel in seconds 

UNION CTC provides more efficient dispatching and 
more effective control of through-put with considerable 
reduction in operating costs. It is not an expensive 
luxury ... it is a profit earner 

If you are planning a new pipeline or modernizing an 
old one, Centralized Transport Control offers definite 
advantages. It can be used for gathering systems, tank 
farms and offshore applications. Write for our Bulletin 
No. 1052. 


Quality First 
«++ TO LAST 








New type welding equipment for double-jointing pipe. Left — Pipe is 
turned on rubber-surfaced rollers and outside sealer and cover beads 


applied. A backup clamp inside the pipe prevents burn-throughs 


bans through the month of May the 
contractor used a small double-jointing 
gang, which worked on the right-of- 
way with double welding units mounted 
on tracks. Ten of these units were used 
during regular pipe laying on the firing 
line, feeding 20 welders. Pipe welding 
was speeded up considerably by this 
advanced field welding technique, 
which ran to just about half the section 

The terrain on this section was al 
most all composed of frequent bogs, 
swamps, and sloughs, interspersed with 
stretches of good farm land for short 
distances. Three ditchers were run, with 
the lead machine used as a pilot ditcher 
cutting a 4-ft ditch all the way and the 
other two leapfrogged behind it to cut 
the full 6-ft ditch. It was found that 
the pilot ditcher turned up most of the 
stray glacial boulders that are scattered 
along ancient river channels through- 
out the eastern sector of Saskatchewan. 
These boulders usually occur close to 
the surface and the crew of the pilot 
ditcher dug them out with shovels as 
they were found. Slopers were used 
on the regular ditchers, to cut a ditch 
88 in. wide with 52-in. buckets 


Backhoes Operate From 
Steel Trestles 


Six backhoes and four clams were 
employed for the swamps and bogs, 
and in many places they had to cut a 
ditch to a width of 20 to 25 ft. To 
allow for probable slippage from ditch 
caving, the ditch was cut to 8-ft depth 
in these areas. For the deeper sloughs 
a unique method was devised of using 
a steel trestle on which the backhoe sat 
to make a cut on each side to a maxi- 
mum width of 30 ft. The welded trestle 
was winched by a tow-tractor as the 
ditch was completed, and maximum 
footage ran to between 300 and 400 
ft per day across water channels up 
to 700 ft long. 
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The pipe gang on this spread had 
conventional 300-amp welding ma 
chines mounted on tractors, using three 
machines for the stringer bead and four 
for the hot pass. For flexibility the hot 
pass units were split into two doubles, 
and this made for additional speed on 
tie-in sections. A top footage of 12,200 
ft was recorded by the pipe gang, but 
owing to the very slow type of terrain 
it was felt that this was not a real meas 
ure of its potential, especially on the 
double-jointed portion of the section 

Coating and wrapping came close to 
setting records for the entire Trans 
Canada job, as the dope gang racked 
up several days of 15,000 ft and aver 
aged more than 10,000 ft per working 
day. Extensive use of riprap across 
swampy parts of the right-of-way 
speeded up movement of all tractors 
and vehicles and minimized delays due 
to having to tow or winch machinery 
out of mud holes 


Tie-in Record Set 

The outstanding feature of the Dut 
ton-Williams spread, and probably of 
the entire 1957 construction season 
was the mammoth-sized tie-in gang 
which achieved a top day of 21,000 ft 
of tie-ins through terrain where the 
average distance between tie-ins was 
about 1000 ft due to the frequent water- 
courses. The tie-in gang had ten trac- 
tors, including three of the new 572 
models and three D8 sidebooms. Two 
double-welding units were used part of 
the time and two dope pots. The gang 
also had a bulldozer, two clams, and 
two smaller sideboom tractors for han 
dling pumps to pump out water from 
the ditch. 

Tie-ins were a colossal job on sec- 
tion four, including one area where 15 
miles of pipe were laid as continuous 
tie-ins across swamps. On one single 
day, 213 river weights were set on tie- 


Right —A specially designed gantry boom, which carries an auto 
matic welding head and an operator, rides inside the pipe 


in sections, on | 1-ft centers, and it was 
estimated that the total number of re 
inforced concrete river weights for the 
job would run to more than 5000, o1 
approximately 50 to the mile. As many 
as 200 weights were hung on a single 
swamp section of pipe. At maximum 
working speed, the four tie-in welders 
put in 17 As far 
as possible the gang tried to avoid 
skidding the pipe after welding, and 
each weld was held with two tractors 


welds in a single day 


while the next weld in front was made 
Then if the patching was finished the 
catchoff tractor started to lower in, but 
if there was any delay the pipe was 
skidded until the patching could catch 
up 

The dope gang tried as far as pos 
sible to lower in with the catch-ofl 
tractor and nearly all pipe was han 
dled this way on straight runs. The 
long stretches of tie-in sections, how 
ever, made it necessary to do a great 
deal of skidding. Although the right 
of-way was rip-rapped across the diffi 
cult places, no attempt was made to 
lay pipe from the riprap in swamp 
areas, and tie-in sections of as much 
as 1000 ft in length were made up 
and skidded for the tie-in gang to lower 
in or push across 

Section four was welded out at the 
middle of August and the last tie-ins 
were completed in the latter half ot 
the month. 


Section Five 

Not much easier going was expe 
rienced on section five, which was con- 
tracted to Price-Poole, a joint venture 
of H. C. Price Company of Canada, 
Ltd. and Poole Construction Company, 
Ltd. The section started at MP 399.47, 
on the east side of the Assiniboine 
River crossing at Miniota, and ran for 
98.62 miles to MP 498.09 at a point 
five miles west of Macgregor, all in 
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Here's one of the many ways we check our through the outer wrap. Every square foot of 
own work at Hill, Hubbell. This man is using an pipe is so inspected before it leaves the plant 
electronic ‘‘lie detector’ on Hill, Hubbell wrap- Pioneered by Hill, Hubbell know-how, the use 
ped pipe. Purpose: to find any possible imper- of the electronic ‘“‘lie detector’’ is another first 
fections in the coating which do not show by the first name in pipe protection. 


plicar 
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Specify Hill, Hubbell wrapped pipe on your next job 8 
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HILL-HUBBELL & COMPANY 


DIVISION OF GENERAL PAINT CORP. + 3091 MAYFIELD ROAD, CLEVELAND 18, OHIO 
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Manitoba. The western portion of the 
section contained a large number of 
bogs, sloughs, and swamps in heavily 
rolling farm and bush land. This was 
followed by about 20 miles of fairly 
level farm land with numerous water- 
courses and sloughs, then a stretch of 
10 miles across the lesser sand hills in 
very wild country with no usable access 
roads, and finally 20 miles of level 
farm and bush country without many 
water areas. Clarence Shivel was spread 
superintendent. 


Automatic Double-Jointing 

Because of early pipe deliveries on 
this section, Price-Poole was able to 
start early in January on a revolution- 
ary double-jointing operation which 
paid off handsomely in time saved on 
the line when pipe laying started in 
June. All the pipe was stacked at five 
different locations along the route, and 
the highly mobile double-jointing yard 
was set up astride the right-of-way at 
each point in succession. 

The yard, designed by superintend- 
ent Barney Elliott and welding fore- 
man Don Barchus, was the most nearly 
fully automatic operation ever seen in 
pipe welding. A unique traveling boom 
facilitated welding on the inside of the 
pipe. Power supply was generated by 
a 75-kw generator. 

Racks were designed for such ex- 
treme portability that the entire yard 
could be moved to its new location in 
eight hours. They were also designed 
for minimum pipe traveling distance 
from the start of racking to the point 
where they were delivered to the string- 
ing crane for loading onto the trucks. 

Single joints were picked up by a 
single sideboom tractor from the stock- 
pile and placed in parallel lines on the 
loading side of the racks, four deep on 
each side. A walkway was provided be- 
tween the rows, so that the two opera- 
tors could work with double beveling 
machines to bevel a land of 3/16-in. 
above the mill land on each pipe end, 
so that the joints could be butted 
against each other under the welding 
head with almost the whole pipe 
diameter of each end flush with the 
other. The beveling machines were 
fitted with special axles for the use of 
the double heads. 

The first manual operation was to 
push the two joints at the head of the 
line onto the first rack bed. This rack 
was made up in two parts, on a sliding 
frame, so that the pipe joints could be 
moved together from the opposite sides 
by the use of hydraulic controls oper- 
ated from the welding head platform. 
A hydraulic internal line-up clamp was 
used to line up the joints perfectly flush 
while a very short tack weld of about 
2 to 2% in. in length was made man- 
ually on the bottom of the joints. 

The assembled double joint was then 
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Clamming caved ditch in sand-clay, section 3, ahead of dope 





Ultra-modern pipe gang on section 5. Double twin-arc welder on stringer bead 


Air-powered internal line-up clamp. 





Long tie-in section for road crossing through swamp 


centered under the automatic welding 
head, using hydraulic controls on the 
racks. The welding head operator then 
started the head, which mounted a 
squirt-gun welding machine of the 
ML-2 type. The pipe was rotated at 
constant speed under the head, without 
further attention from the operator, 
through the use of a central control 
panel in a truck-trailer at the end of 
the racks. Rotation was by means of 
a pair of chain drives operated by 
small electric motors, with the pipe 
joints cradled on rubber-surfaced steel 
rollers on the rack tracks. The mechan- 
ism was set to start Operating at soon 
as the welding head made contact with 
the pipe seam. Rotation speed and heat 
were both preset and controlled auto- 
matically. 

Welding electrode was fed through 
the top of the squirt gun from a spool, 
and powdered flux was poured into 
the funnel of the gun, from which it 


flowed down around the electrode con 
tinuously. The excess flux was scraped 
off by hand by 
the pipe revolved 
joints with the enlarged lands resulted 
in 80 percent of the weld being com 
posed of pipe metal and only 20 per 
cent electrode metal, according to sta 
tistics compiled by Elliott. It was said 
to have produced the strongest welds 
experienced in Price’s operations, and 
there was a clear record of no failures 
on inspection Two complete passes 
were made by the automatic head, a 
sealer bead followed in continuous suc 
cession by the capping bead, without 
lifting the head from the seam 

The welded double joint was re 
leased from this first position by a 
hydraulic control actuated by merely 
pushing a lever at the welding head 
position, and the pipe rolled by gravity 
along the steel rack flanges to the sec- 
ond position. At this point the single in 


a second operator as 


The butting of the 
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DO YOU 
KNOW ABOUT 
GASK-O-SEAL? 








If you do not know about Gask-O-Seals look at these facts 
Gask-O-Seals will seal practically any processable fluid 
Gask-O-Seals can be re-used ... 

Gask-O-Seals will seal at low or high pressures, vacuum or 
positive 

Gask-O-Seals are available as standards and as specials in almost 
any configuration or to meet special requirements 





They are recommended for flanges, gear boxes, transfer cases . . . 


The above diagram is “typical” only. Gask-O-Seals are 
any place where truly efficient static seals are needed. 


also mode with one-side seols 


Note A recent development of the Gosk-O-Seal principle indicotes effective sealing in 


4 ~ the temperature ranges of 400° to + 1000° for specific appiicotions 
( ) 
Y > 


oon FRANKLIN C. WOLFE CO. 


Gest O Seol * - : : 
Stot-O-Seel * / i Culver City, Colifornia 
Ge-O-Seal | sealing design specialists” 
Riv-O-Seol * “A 


Bonj-O-Seol * 


BH A DIVISION OF arker APPLIANCE COMPANY 
aq” 2 O Seo! ) Hydroulic and fluid system components 
\ 


se 


THE PIPELINE ENGINEER, October, 1957 





Typical of small amount of pipe bending required across prairie — section 5 


side weld was applied by another opera 
tor, who slid inside the pipe on the 
sliding boom. The boom was built of 
airplane metal steel painted with alumi- 
num paint and so rigidly constructed 
that it was impossible for it to flex and 
cause any damage to the interior of the 
pipe. It was mounted on two rubber rol 
lers, which helped to position it inside 
the joint, and was operated by a set of 
hand hydraulic controls at the front 
where the operator had them conven- 
iently located to both hands as he lay 
in a prone position facing the front 
4 strong A-frame structure, partly 
housed in a ply-wood shelter, provided 
the support for the boom 

Che welding head was another MI 
type squirt gun, which only had to be 
positioned over the inside seam by the 
operator and was then actuated auto 
matically from the main control panel 
A small pilot light located beside the 
head aided the operator in finding the 
position quickly. The operator's start- 
ing of the gun over the welding point, 
with his hand control, also started the 
pipe turning on the rubber-faced rollers 
of the rack. As soon as each inside 
weld was completed the operator with- 
drew his boom and the weld was X- 
rayed by the inspection machine. The 
double joint was then released by a 
hand-lever hydraulic control and rolled 
by gravity down the rack to the third 
position where it was picked up by the 
stringing crane. 

The average speed of welding in the 
yard was eight joints per hour, and 
work was carried on from dawn to 
dusk, in temperatures which reached 
as low as minus 40 F in February for 
a few days, without any preheating. 
A canvas shield over the first welding 
head was the only protection for the 
entire operation, except that the hy- 
draulic control mechanisms were lo- 
cated in a partly heated doghouse 
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alongside the control panel trailer. The 
three 600-amp welding machines that 
operated the heads were housed in a 
row in the trailer, and the generator 
\ spare gen- 
erator was carried on a flatbed trailer 
on the site, but it was never required 
No excavation was needed for the 


was also mounted there 


racks, as they sat on heavy timber 
blocks on ground level 

Besides the time saved in line weld 
ing, the contractor estimated that there 
was a substantial saving in the amount 
of pipe handling, with consequent re 
duced risk of damage to the pipe ends 
Only 20 welders were employed at the 
peak of pipe laying on the firing line, 
and line-up work at the front end of 
the pipe gang was cut roughly by half 

The yard was set up at intervals of 
approximately 20 miles, and all string 
ing was done from these locations by 
Dunn Bros. (Canada) Ltd., 
trucks that averaged about one mile 
per day. Winter stringing was accom 
plished for about 35 miles before the 
spring break-up forced suspension for 
the road ban period. Further winter 
work would have saved a great deal of 
time, as stringing was not completed 
until the end of July, and, after pipe 
laying got underway on June 1, the 
stringing was never more than 10 miles 
ahead of the pipe. This gap closed as 
work progressed. 

All stringing was done by trucks, 
with the help of tow-tractors where 
necessary on hills and across sloughs, 
except for the stretch across the sand 
hills, where it was impossible to find 
bottom on the right-of-way. Pipe for 
this area was transfererd to Athey 
wagons and hauled by tractors over the 


usINg SIX 


extremely steep grades and soft sand 


Mud Is a Hazard 
Mud was the principal hazard to 
pipe laying for the first month and 


again in the last week of July nd the 
first part of 
tractors sank to the tops of their tracks 


August. In many places 


and had to be winched out in tandem 
In spite of these hazards the spread 
progressed with both pipe laying and 
wrapping at an average speed of SOOO 


ft per day, which was increased to 


, 


1 
le 


000 tt when the pipe gang reached 
easier ground. There was a great deal 
ot bending, because of the Steep le 

rain, and the bending gang made an 
average of 100 bends per day. The pipe 
gang was equipped with one of the 
new 572 pipelayers for lining-up, and 
had a double twin-arc welding unit fo 
the stringer bead, which was set up 
as a double two-man crew. The hot 
pass units, four 300-amp welding ma 
chines, were mounted on a single trac 
tor and supplied double two-m 
crew as well 
Ditching 


problems beyond those encounteres 


presented no particula 


| 


on section four. The two rotary ditch 


ers were leapfrogged at two-mile inte! 
vals and cut more than half the ditch 
for the whole section Slopers re 
used only in the sand portions 

ditch stood up very well in the 

soil, which composed a large part « 
the route As in the case of all the 
Trans-Canada spreads ditch had to be 
cut a long way ahead of the pipe or 
many occasions. The ditch was cut 54 
in. wide with 44-in. buckets to a dept! 
of 6 ft. Five backhoes were used fo 


working 


on heavy timber mats, and for pulling 


water and swamp stretches 


stray glacial boulders out of the ditch 
after the rotary ditchers. The ditchers 
ran on continuous double |2-hr shitts 
to make an average of a mile per day 
each and kept as much as 10 miles 
ahead of the pipe gang 


lie-ins were very frequent, averag 


ing 1000 to 1200 ft apart in the first 


half of the section because of the wate 
areas. Part of the dope gang was 
usually assigned to work with the tie 
in gang. The final tie-in weld was made 
at the end of August, for a total of 
exactly three months on the job 

4 shorter section, number 6, was 
contracted to Canadian Bechtel, Ltd., 
covering 86.75 miles from MP 498.09 
to MP 584.84, the termination point 
for the 34-in. line at Ile des Chenes 
southeast of Winnipeg. The same 
spread was used as on section two 
under Ed Kennedy as spread superin 
tendent, and mostly the same equip 
ment as in the 1956 season 

Although pipe deliveries started late 
in the fall, mechanical breakdowns de 
layed the completion of double-joint 
ing operations, which began in Octobe: 
but were suspended from November 
until February. All pipe for the section 
was double jointed, in a semi-automatic 
yard at two locations. The yard, a con 
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ventional Bechtel design, had teen set 
up in 1956 with the intention of double 
jointing on section two, but pipe de 
liveries were so slow that only a few 
miles of double-jointed pipe were 
turned out 

The Bechtel yard was less mobile 
than the Price-Poole model, as all the 
racks had to be sunk in excavated pits 
Pipe was picked up from the rail points 
by Canadian Parkhill Pipe Stringing, 
Ltd., delivered to the double-jointing 
vards, and picked up again after the 
double-jointing operation for stringing 


on the right-of-way. Only a fe» miles 
were strung during the winter, because 
clearing and grading could not be 
started until late in the fall and were 
halted by an early and heavy snowfall 
in central Manitoba. They were not re 
sumed until the spring and stringing 
was then held up by the road bans and 
later by heavy rain, so that the last 
joint was not on the right-of-way until 
the middle of July 

The double-jointing yard consisted 
of a manual operation for the stringer 
head and hot pass with single welding 
machines being used. The pipe joints 
were lined up in a row of five or six 
welding positions, and as each welder 
finished the double-jointed pipe was 
racks to the 
Finally it was rolled 


rolled by hand along the 
next position 
onto the automatic welding head rack 
This head was a submerged arc model 
powered by two 600-amp welding ma 
chines and using two reels of electrode 

The vard ran into difficulties in cold 
weather because of the limited ef 
ficiency of the hand welding part of 
the operation, and in stormy weather 
because of the problems of keeping 
snow cleared away. During the period 
that it was running, however, the rate 
of production was excellent and a 
maximum of 120 joints were handled 
in a single day. Double jointing had 
all been completed by the middle of 
May and the vard was dismantled and 
packed up 


Swamps and Bogs 

The terrain on this section was rea 
sonably good, with the principal prob- 
lems those of swamps and bogs which 
occurred in the first third of the dis 
tance. Extensive use of riprap to the 
full 16 ft of width required to let all 
vehicles move over it helped greatly 
to speed up pipe laying as well as 
stringing, and very little damage was 
experienced even when the stringing 
trucks used the riprap with full loads 
of three double joints 

The longest single swamp section 
was three miles, near the start of the 
job, and this was complicated by heavy 
rain, which turned the right-of-way 
into a quagmire. For most of this 
stretch it was not possible to hold a 
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Hanging river weights, section 7; continuous 
for 15 miles in one stretch on |1-4+ centers 


ditch, so ditching was delayed until the 
dope gang was ready to start across it 
and the rotary 
winched directly ahead of the dope 
gang so that the wrapped pipe could 
be lowered in by the catchoff tractor 
before the fresh ditch caved in 

Slopers were used on the two ditch 
ers to cut 7 ft wide at the top. Each 
machine could dig about 3300 ft of 
6-ft ditch on each of two shifts on a 
good day, and the average ditch foot 
age was 10,000 ft per day. Ditching 
was kept ahead of the pipe gang all the 
way, except in the swamp areas, as the 
rest of the ditch would stand up fairly 
well. The last 60 miles of the section 
were along the level ground of the Red 
River Valley, with its heavy loam soil 
of high consistency. The only serious 
hazard was the bogging down of trac 
tors and other vehicles after rain, and 
at times the whole spread was being 
winched through the mud with the tops 
of their tracks level with the ground 

The pipe gang made average footage 
at a high rate, thanks to the time saving 
of the double-jointed pipe and the use 
of an air-powered internal line-up 
clamp supplied with 180-psi pressure 
from two compressors. The pipe gang 
got along with ordinary truck-mounted 
welding machines, as the dry ground 
could be traversed as easily with 
wheeled vehicles as with tractors, and 
in wet weather tracks would have been 
little help in the mud 

The stringer bead unit employed 
three welders, and the hot pass had 
four working as two teams. The best 
footage was over 13,000 ft in a day 
and the average of all working days 
was over 12,000 ft. Only 18 welders 
were employed on the firing line be 
cause of the double jointing 


ditcher was then 


The dope gang, with four pipelaye 
made up to 12,000 ft in one day and 
averaged over 10,000 in a normal 10 
hr working day. The high spot of dif 
ficulty was one bog in which all nine 
of the heaviest tractors on the spread 
were cradling pipe and all five clams 
were packed in between the ditche 
and the lead tractor to keep the ditcl 
cleaned out long enough to lower in 

Tie-ins were less frequent than on 
any of the sections farther west, be 
cause the ground was mostly quite 
level and there were few obstructions 
except roads. An average of only one 
tie-in to the mile was needed, and slach 
loops at intervals of about 2000 ft we 


} 


lowered in by the tie-in gang cac 
morning before work was resumed 01 
the tie-ins 

The spread kicked off on May 


and the last tie-in was welded 


end of August 


Introduction to Muskeg 
Introduction to the peculiar 
unique character of muskeg in 
Manitoba was exper enced witt 
tating effect on section seve 
of the 30-in. portion of the ling 
was 85 mules starting the Ile 
Chenes terminal of the 34-1n. line 
ending at the Manitoba-Ontario bo 
arv, under contract to Majestic 
ractors, Ltd with Rusty K 
worth as spread superintendent 
Leonard was promoted during t} 
ter to the newly created positio 
general superintendent 
The first 15 miles of this 
were level farm land in the 
ley, consisting mostly of the bl 
that was found on section six 


curred a stretch of 2 


mingled swamps and sandy clay 
lowed by a four-mile intrusion 
glacial boulders of such large size 
they had to be blasted off the right-of 
way with dynamite, as they were 
big to be handled by backhoes 
next eight miles was solid muskeg, 
water on the surface and a depth of as 
much as 30 ft to solid foundation. This 
stretch required the placing of 400 re 
inforced concrete clamp-on ve 
weights to the mile 

Another 15 miles consisted large 
of muskeg, with some ordinary swamp\ 
ground and a few patches of fairly so 
sand clay. The remaining 23 miles we 
almost solid rock, varying from ste 


outcrops with vertical walls up to 2 
high, to rock ledges below the surface 


and not capable of detection except by 


stripping overburden with a backhoe 
Some of the ledges occurred as far as 
5\2 ft below the surface, requiring the 
setting-up of rock drills for the final 
6 in. The rock portions were separated 
in a few places by short intrusions of 
swamp more than 6 ft deep and by 
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QUALITY CONTROLLED 
VOLUME PRODUCTION 


. YOUR ASSURANCE 
OF LASTING ECONOMY 


MODELS: 1200, 660, 300 & 100-8 
ANY SIZE TAPS UP TO 36 


EXCLUSIVE FEATURES: 


@ HARD CHROMED BORING BAR & 
SELF ADJUSTING PACKING 


@ WIDER RANGE OF TAPS WITH 
IMPROVED POWER SYSTEMS 


HEAVY DUTY BEARINGS AND DRY 
FILM LUBRICATION 


ALL MODELS RATED AT 


1,440 PSI @ 100° F or 
700° F @ 700 PSI 
EACH MACHINE TESTED TO 2,175 PSI 


Write for RENTAL-PURCHASE 


information & bulletins 








PIPELINES REFINERIES CHEMICAL PLANTS STEEL MILLS 


UDWéllicmen.L 

ole WULLLG ZO LLG < 
P.O. BOX 4038 TULSA 9, OKLAHOMA 
REPRESENTATIVES: HOUSTON * AMARILLO * PITTSBURGH * PLAINFIELD 
NJ. * JOLIET, LL. * JACKSON, MICH. * LOS ANGELES * SAN FRANCISCO 
BARTLESVILLE, OKLAHOMA * SEATTLE * SALT LAKE CITY * EDMONTON 


TORONTO * WINNIPEG * VANCOUVER * BUENOS AIRES * CABIMAS, ZULIA 
VENEZUELA * DURBAN, NATAL, S. AFRICA * PARIS, FRANCE * SIDNEY, AUST 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERV 


few portions of sand that could be 
ditched by backhoes 


Rock Ditch Starts First 

As pipe deliveries did not start until 
the first week in July, the rock ditch 
was kicked off far in advance at the be 
ginning of May. Jackhammers were 
used to cut right-of-way where leveling 
was required, shot holes were drilled 
on 4-ft centers, and in a few places 
100 yards of right-of-way per day was 
the maximum that could be done. The 
jackhammers were supplied with com 
pressed air by 600 model compressors 
Three sets of twin drills, mounted on 
tractor booms and powered by 600 
model compressors, were used on the 
rock ditch, with shot holes spaced on 
24-in. centers and staggered across the 
ditch 

Tungsten carbide bits were used on 
the rock drills, and an average of 40 ft 
of hole per bit was achieved with 
double sharpening before scrapping 
All the shooting was done in short 
stretches, mostly with primer cord, and 
in several cases where the line passed 
close to summer resort properties the 
shots were matted with steel cable mats 
to prevent escape of flying rock frag 
ments. The solid granite rock did not 
break up uniformly and some pieces 
pushed off to the side of the right-ot 
way were as large as a cubic yard 

Timber cut from the right-of-way 
by the brushing gang was used to rip 
rap extensively through all ground that 
was unstable, including swamps, bogs 
muskeg, and sand clay. A good deal of 
unstable ground was found without 
containing water, and the weight of ve 
hicles beat ruts into the topsoil so that 
all equipment had to be either tracked 
or towed. However, an unusual stroke 
of luck with exceptionally dry weather 
through the muskeg stretches permitted 
all pipe to be laid from the shallow rip 
rap and not a single joint of pipe had 
to be pushed through any of the water 
areas. Cutting the ditch a long time 
ahead of the pipe also proved effective 
as it permitted all the ground water on 
the right-of-way to drain into the ditch 
Although this made it necessary to 
pump out ahead of the lowering-in, it 
also ensured a reasonably dry right-of 
way for traveling 

Two minor but swift small rivers 
were crossed by damming the original 
channel, diverting the flow through a 
made channel, laying pipe in the bed 
of the first channel, returning the flow 
to its original position, backfilling the 
artificial channel and laying the tie-in 


section across it 


River Weights in Boggy Areas 


More river weights than the origi 


nally estimated 8000 were used, as this 
number was reached in the first 30 
miles of swamp and muskeg. The 6400 
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lb set-on concrete weights were poured 
on sites near the right-of-way in a port- 
able plant that made frequent moves 
to minimize carrying distances. Five 
flat-bed trucks handled six weights each 
on each load and were towed with two 
weights on board along the right-of- 
way after transferring the other four to 
two pipelayers, which carried them 
to the pipe. Large pads of asphaltic 
material were placed under the weights 
Frequency of weights reached as many 
as 400 per mile maximum 

Stringing through the muskegs and 
swamps required double handling of 
the 60-ft factory double-jointed pipe 
The stringing trucks loaded up at the 
rail points and traveled along the black 
top Trans-Canada Highway and up the 
access trails. At the right-of-way the 
pipe all had to be transferred by crane 
to Athey wagons in lots of five joints 
each and the wagons were towed by 
tractors along the right-of-way 

Progress was far better than calcu- 
lated ahead of time, at the rate of one 


2 ie) 


mile per day, and at August 22 the 
spread had only 22 miles left to weld, 
23 miles to dope, and 26 miles to lower 
in. It was calculated that about 12,000 
river weights would complete the job, 
and estimated completion date for final 
tie-ins was before the end of Septem- 
ber, assuming no worse than normal 
Manitoba fall weather 

All equipment had to be padded for 
rock pick-up, including Ht-lifts, back- 
hoes, and draglines. The spread used 
1? backhoes. which were able to dig 
up to 900 or L000 ft of ditch each per 
day through swamps and muskeg and 
worked well on clearing out shot rock 
As it was not possible to shoot right-of 
way and ditch simultaneously, most ot 
the rock had to be handled twice. Rock 
pads of hardened steel were welded 
onto the tractor treads to prolong their 
life, ase the sharp rock was a severe 
hazard for steel tracks 

One of the new double twin-arc 
welders was used on the pipe gang as 
the stringer bead unit, with three strin 
ger bead welders. Owing to mud con 
ditions in the early and easier terrain, 
and to the exceptional ground condi 
tions of the rest of the section, It was 
not possible to make representative 
footage, and an average of one mile 
per day was very good for most of the 
section 

A large proportion of the lowering- 
in had to be done from skids because 
of the slow cooling and setting of the 
asphalt dope, and in all the swamp and 
sand clay areas the tie-in gang had to 
use as many as three clams to deepen 
the ditch, where it had caved in, di- 


rectly ahead of the lowering-in tractors 


Crown Line 
The first section of the Northern 
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THIS NAME ASSURES 
QUALITY PIPELINE EQUIPMENT 


At Crose the word “quality” means two basic 
things. First, that the equipment has been 
engineered and designed to perform under the 
toughest conditions. Secondly, that the 

equipment will deliver long-term performance 
with maximum efficiency and lowest maintenance 
costs. That's the kind of quality you get in 
Crose equipment — and it's 

available through many strategic supply points 


(rose 


MANUFACTURING COMPANY, INC 


2715 Dawson Road « Tulsa, Oklahoma « Ph. MAdison 6-217] 





Ontario line, extending for 57.7 miles 
from the point of termination of the 
privately-owned line at the Ontario 
boundary, has been described as “the 
section which contains 125 percent 
rock,” and the description seemed like 
an understatement when the first six 
miles of finished rock ditch required 
six weeks to complete. Dutton-Wil- 
liams Brothers, Ltd., employed a rock 
ditch gang of more than 200 men for 
the job, which was kicked off early in 
June. General superintendent O. R. 
Mitchell opened up the spread, but 
Thelmer E. Davis took over as spread 
superintendent when the spread from 
section four of the 34-in. line became 
available at the end of August 

As pipe was only starting to be de- 
livered at this date, no comment can 
be made on pipe laying except to say 
that unusual problems would be pre- 
sented both in stringing and in laying 
pipe across this terrain of continuous 
rock outcrops broken only by an occa- 
sional watercourse or small swamp 
The swamps all lie on rock founda- 
tions, which have to be shot, in some 
cases, to get the last six inches of depth 
for the ditch. 

The gang started with 16 drilling 
units, mostly twin drills mounted on 
the sidebooms of tractors and powered 
by compressors. There were also two 
jumbo drilling units mounting three 
drills on hydraulic arms on tractor 
frames and capable of drilling holes at 
any angle. Larger compressors were 
used to power these units, which were 
used mostly for final grading of right- 
of-way in the roughest places. A large 
jackhammer crew of eight men was 
supplied by one compressor with eight 
lines. 


40 Tons Dynamite Per Mile 


Ditch shooting was done with shot 
holes on 24-in. centers, staggered 
across the ditch. The suppliers of ex- 
plosives calculated that the average 
consumption of dynamite over the en- 
tire job was 80,000 Ib per mile of fin- 
ished ditch. The average time for fin- 
ished ditch to the end of August was 
almost one week per mile. 

The right-of-way roughly parallels 
the Trans-Canada hezrdsurfaced high- 
way, but at many places there are no 
access roads for distances of five miles 
or more, and it is not practical to cut 
shooflies through the rough terrain 
Access was made by vehicles along the 
available trails to the right-of-way and 
along the grade as far as pickups with 
14-in. clearance could travel. From the 
end of the vehicle routes the men 
walked as much as a mile to the job, 
sometimes fording creek channels on 
log booms. 

Probably no other spread has so 
much heavy earth-moving machinery 
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Tough rock drilling on spread "A 


. ee ae 
ee 


of Crown line, northwest Ontario. Maximum 


cut was 26 ft to level right-of-way to grade 


The only spread using truck-mounts for pipe gang. Stringer bead unit shown 


been seen. Two D9 bulldozers were 
used continuously on the front end to 
clear large fragments of shot rock from 
the right-of-way grade, handling rocks 
up to about 3 cu yd in size. About 12 
D8 bulldozers were employed to clear 
and grade the rest of the right-of-way, 
and eight backhoes worked full time to 
clear shot rock from the ditch 

It is expected that the spread on this 
section, designated “Schedule A,” will 
be snowed in for the winter before it 
can finish pipelaying, and that the job 
will be finished in the spring or summer 
of 1958. 

The other Crown line schedules 
which involve less rock but more mus 
keg, are under contract and kick-off 
dates were in the latter half of July 

Schedule “B” comprises 94.1 miles 
awarded to Morrison Shivers, Ltd., 
Leaside, Ontario, with field office at 
Dryden. Schedule “C” is 80.4 miles, 
awarded to Majestic Nelen, Ltd., with 
field office at Ignace. Schedule “D” is 
78.5 miles, terminating just north of 
Port Arthur, and has been awarded 
to Houston Contracting Company with 
field office at Raith. Work on all these 
sections was due to be completed some 
time in the late fall or early winter, 


with completion dates open and de 


pending on weather and pipe deliveries 


Trans-Canada River Crossings 

Only three major rivet 
were involved on the 34-in. portion of 
the Trans-Canada main line, but due 
to a combination of weather, ground 
conditions, and trial and error in plan 
ning the construction program they 
presented unusual difficulties. All were 
buried crossings and all in Manitoba; 
Assiniboine River, at 


crossings 


two under the 
Miniota in the western edge of the 
province, and at Portage la Prairie in 
the central area, and one under the 
Red River at St. Norbert in the south 
eastern sector 14 miles south of Winni 
peg. All were contracted to Marine 
Pipeline and Dredging, Ltd., of Van 
couver 

Work started on the first two jobs 
in the fall, with the intention of having 
them finished before winter. No test 
borings were made in the river bed at 
either location. The same spread was 
used on both jobs, with the welders and 
dope gang being moved to the second 
job as they finished their work on the 
first 

The same terrain was found on all 
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three crossings, with a high steep bank 
on one side of the river and a shallow 
grade for the approach on the other 
side. In the case of the Miniota cross 
ing there was a slight overhang on the 
high side and this crossing was also 
complicated by having to cross a sec 
ondary channel of the river at the same 
as the main channel. Although 
is normally at its sea 


point 
the water level 
sonal low point in the fall, the 1956 
scason was so wet that fairly high water 
persisted right through to freeze-up 
Half-inch wall pipe was used 


Miniota Crossing 

The Miniota crossing was started 
first. This involved 1200 ft, with twin 
sections to be laid parallel, 50 ft apart 
Ditches were cut with two draglines, 
using a welded steel sectional barge on 
the river for one machine while the 
other worked on the approaches from 
the shore 

The river bed is almost level at this 
point and the ditch was cut mostly to 
. uniform 14 ft depth to provide a min 
imum 10 ft of cover over the pipe 
Clearing and grading started in early 
September. Pipe was delivered at the 
end of September and welding was 
finished within two weeks. Four weld 
ers were employed, one on stringer 
head, one on hot pass, and two on cap- 
ping welds 

Coating and wrapping were done 
with coal-tar enamel, gass fiber inner 
wrap and kraft paper outer wrap. A 
conventional dope gang organization 
was used, with a heavy sideboom trac- 
tor for cradling and another for catch 
off. Each section was skidded after 
doping and a layer of rockshield was 
attached with steel clamps. Split collar 
river weights of reinforced concrete, 
weighing one ton to each half, were 
bolted on at 7-ft centers and the spaces 
between were packed with wood laths 
wired together for extra protection 

The first section was pulled across 
n the middle of November. A minia 
ture railroad was built for the pull, 
with tracks set on ties in a channel 
ditched 2 ft into the ground on the shal 
low grade on the western side of the 
river. Wheeled dollies were set on the 
tracks at close intervals, with the in 
tention of giving an assist to the four 
tractors that were used to handle the 
pipe. The weight of the section, at 1100 
lb per ft gross, proved far too much 
for the dollies, especially as cold 
weather had set in before the pull 
could be made. The forward end of the 
pipe buckled at one point, due to the 
weight and the presence of the bend 
required for the grade up the east bank 
This required a re-welding and re-wrap- 


ping job and caused a delay of several 


days. As a result the railroad was 
abandoned and the second section was 
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Great slabs of granite are cleared from right-of-way in eastern Manitoba after hills of rock had 


been blasted by high explosives. Further blasting 


4'/. #t deep. 


pulled, through ice on the surface of 
the river, without the use of the track 
and dollies 

The Miniota job was completed at 
the end of December, as far as pipe lay 
ing was concerned, but the freeze-up of 
the river and the winter snowfall held 
up the final clean-up until the summer 
of 1957. The job was completed in 
early June. 


Portage la Prairie Crossing 

The clearing and grading crew 
moved into the Portage la Prairie site 
in the beginning of October and the 
job was completed in the middle of Au- 
gust, making this probably the longest 
river crossing ever laid, in point of 
total elapsed time 

This crossing was 500 ft long and 
also involved twin sections. A decision 
was made at the outset to dredge the 
ditch in the river bed on the assump- 
tion that the sand and silt on the river 
bottom persisted to depth. It was found 
after the first 4 ft were dredged that a 
hardpan ridge lay under the sand and 
this was not only impossible to dredge 
but was very difficult to cut even with 
a backhoe and a dragline. The dredge 
was withdrawn and a dragline was 
mounted on the same welded steel pon 
toon barge 

By the time the experimenting was 
done, however, the river was freezing 
over. It was found impossible to con- 
tinue ditching without the use of dyna 
mite to keep the ice broken, and a sec 
ond dragline was put to work later to 
keep the ice out of the river surface 
channel ahead of the ditching drag- 
line. A great deal of trouble also was 
encountered in the heavy flow of silt 
down the river, which tended to fill in 
the ditch on the deep side of the curve 
at which the crossing was situated 

The pipe was coated and wrapped 


was required for the actual ditch, which was 


and riverweighted exactly the same as 
for the Miniota crossing, and the first 
section was pulled successfully on De- 
cember 15 and settled into the ditch 
The section was skidded on heavy tim 
ber greased planks set in a V-shape 
between the rails that had been laid 
originally for the dollies 

Ditching then began for the second 
section, but extremely cold weather 
with temperatures down to minus 40 
F made the work very difficult and on 
several occasions the barge froze solid 
to the river bottom because of accumu 
lation of ice under it. Ditch was lost 
several times due to backfilling action 
of the river current 

The second section was finally pulled 
at the beginning of April, but before 
the tie-in welds could be made the river 
rose so fast with the spring break-up 
that the machinery and vehicles had to 
be rushed out to avoid having them 
swept away. When the crew was able 
to get back onto the site in June it was 
found that the section had been car 
ried partly out of the ditch and the en 
tire section had to be pulled out and 
repaired while the ditch was cleaned 
out. The final pull was made at the 
middle of August, with total time on 
the site amounting to 1042 months 

The net negative buoyancy of the 
pipe in the river bed is 100 Ib per ft 
This is considered ample margin of 
safety for any possible shifting of the 
river bed during high water and swift 
flow seasons. Backfill in both cases 
was accomplished by the natural ac 
tion of the river except for a prelimi 
nary backfill by dragline to cover the 
pipe in the bottom of the ditch 

C. H. Kincaid started the Portage 
crossing and Ed Stanley started the 
Miniota crossing. Hubert Proctor was 
superintendent in the second stage and 
completed the Miniota crossing. J. H 
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(Fat) McCartney was superintendent 
for the completion of the Portage cross- 
ing and also finished the St. Norbert 


crossing 


St. Norbert Crossing 


The St. Norbert crossing was started 
at the end of February with clearing 
and grading of the site, when the snow 
was still 3 ft deep on the level. Pipe 
was strung in the first week of March 
and welding was completed before the 
end of the month. Ditching was held 
up until after the ice had gone out, and 
did not start until late in April. One 
dragline was used on the river, working 
from a welded steel pontoon barge, and 
a backhoe with a special shop-fabri- 
cated 30-ft boom was placed on the 
shore to dig each approach to full 
depth. Because of the small rate of 
flow in the Red, the ditch was cut only 
to a minimum depth of 10 ft, for 4 ft 
of cover 

Bad luck was experienced with ditch- 
ing, as the ditch was lost three times 
due to erratic action of the river cur 
rents in carrying silt into the ditch and 
causing the upstream side to cave. The 
pull of the first section was finally ac 
complished on June 15, requiring 
nearly two days after the start on the 
evening of June 13. The '2-in. wall 
pipe presented a problem of handling. 
as its thickness and the weight made 
it almost inflexible. The entire section 
of 880 ft, of which 500 ft was the dis- 
tance across the river and the rest of 
the approaches, was handled by four 
sideboom tractors. As in the case of the 
other two crossings, a wire line was 
run across the river and pulled by a 
tractor on the opposite side through 
a pulley anchored to a deadman 
The “PACKAGED UNIT” for PEAK PERFORMANCE The second section, an exact dupli 
; cate of the first, was put in within two 

There’s no puzzle to meeting the exacting demands of rough, off-the- weeks, as ditching went remarkably 
road construction work when you depend on Leland’s famous “Packaged well and there were no hitches at all 
Unit” for dependable service — trouble-free operation. In both cases the pipe was not skidded 


























Headache Rack — for absolute safety to operator. Heavy duty hydraulic tubing frame at all but laid directly on the ground 
mounts spare wheel. and allowed to settle in a few inches 


Winch Mounting Brackets — for strength, safety and adaptability to all winching jobs just by its dead weight. This settling 
— with famous Tulsa Winches, if requested gouged out a shallow ditch, and when 


Gin Pole Pocket Settings — for double or single gin-pole use, bearing housings for rolling the pull was starting a pump was in- 
tailpipe, recessed in one-piece steel castings with gin poles stalled taking suction from the river to 
Rolling Tail Pipe -- seamless hydraulic tubing, mounted on shielded ball bearings, in pump water to the top of the slope from 
special castings. where it was allowed to run down under 
Flush Mounted Body Deck Plate — 2” hardwood flush mounted with steel — recessed the pipe. The water provided enough 
snatchblock toggle, pole trailer bolster hole in tailboard lubrication to permit the pipe section to 
Before you equip for your next job, you owe it to slide and assist the pull of the tractors 
your pocketbook to see a Leland representative. and the wire line. It was the most 
satisfactory arrangement of all three 
crossings. 

All crossings were put in with the 
aid of steel drum pontoons, attached to 
the river weights with 1l-in. ropes, to 
float the sections over the water. The 
pontoons were cut loose after the pull 
and salvaged for the next iob. without 








the loss of a single pontoon. * * * 
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Westinghouse Microwave 





MORE RELIABLE 
—WEATHERPROOF 
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FR Microwave assures you of vital independence, dependa- 
bility and growth potential in your control communications. 
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You are free from weathered-out or flooded-out lines. 


Signals are ungarbled by atmospheric conditions—beyond 
all problem interference at 2000 me. 
Separate, self-contained channel circuits give you greater 
reliability, fewer outages, simpler maintenance. 
Remote station alarm and automatic switch over 
assure continuity. 
You have multiplexing to 30 voice channels, each avail- 
able for carrying 15 sub-channels of telegraph, teleprinter, 
telemeter or supervisory control intelligence. 
Your system is surveyed, installed, tested—-even main- 
tained—by experienced Westinghouse communica- 
tions engineers. 
Your communications are vital enough for you to own. Get 
all the details—and the real low-cost story from your 
nearby Westinghouse sales office—or from Westinghouse 
Electric Corporation, Carrier-Microwave Department, 
Halethorpe, Maryland. J-60907 


you caw BE SURE...1F ITS 
Westinghouse WS 
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MATERIAL PROCUREMENT FOR 


Compressor 


Station Construction 


Craig C. Lazzari 


Fish Engineering Corporation 


Purchasing practices and time required may vary depend- 
ing on economic conditions and especially military require- 
ments. As the delivery of major items in an industry is 
relative, however, a change in the availability of one article 
is soon reflected in the availablility of all equipment. The 
sequence of purchasing outlined below will not vary ap- 
preciably. — Author’s note. 


No transmission line or compressor station can be suc- 
cessfully built without well planned scheduling. Engineering 
skill is of no avail unless a definite purchasing and expedit- 
ing schedule is established and followed. 

A schedule must be set up to purchase and expedite com- 
pressor station material so that materials will arrive on the 
jobsite coordinated with construction requirements. In short, 
men and materials must be in the right place at the right 
time to avoid time and money consuming delays. 

The responsibility for scheduling the material is placed 
on the purchasing department; however, without the close 
cooperation of the engineering, drafting, and construction 
departments, the buyer can do little to expedite purchasing. 
This discussion purposely omits the engineering, design, 
and construction problems of building a compressor station 
and concentrates solely on procurement. 

The main duty of a purchasing department is to seek com- 
petitive quotations and order material so that it will arrive 
on the jobsite in a predicted pattern. 


SEQUENCE FOR MATERIAL PURCHASING 
Under normal conditions, materials should be ordered in 
this sequence: 
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Specific requirements by the project engineer 


will cut both purchasing and construction time 


Compressors. 10. Miscellaneous items 
Auxiliary generators. 11. 
Heat Exchangers. 12 
Buildings. se Tie 


Pipe, valves, 
ipe, valves 14. Boilers. 


and fittings. 
15. Machine tools. 


Vessels. 
Electrical. 16. Instruments and 
controls. 


Pumps. 
Starting air 17. Paint. 
compressors. 18. Insulation. 


Concrete 


Soil tests, water wells 


ORDER OF 
The equipment should be 


ARRIVAL 
expedited to arrive at the 


jobsite in the following order. 


Soil tests. 
Water wells, temporary water piping, and well pump 
Fence. 


Cement, reinforcing steel, form lumber, grounding wire, 
sand, and gravel. 


Building to be used as construction shack and ware- 
house. 


Floor drains, compressor mat drain piping, anchor 
bolts, and leak strip. 


Compressor block anchor bolts and sleeves, free air 
piping for blocks, floor beam bearing plates, random 
lengths of trench angie. 


Basement wall door and window frames, compressor 
building anchor bolts, compressor floor beams (or 
decking), and pipe sleeves. 
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When it finds a “holiday” 
in any dielectric pipe coating. 





Model H-P a § FOR SALE 


Y OR. RENT 

HOLIDAY DETECTOR EXPERT SERVICE 
H 4 AILABLE AT 
Without Ground Wire, Preece os 
for Use on Transmission Lines. DISTRIBUTORS 





This H-P Tinker & Rasor Holiday Detector rings the Bell 

two ways: the first is actual. As you roll it easily along the Works equally well on damp or dry coatings 
pipe (it weighs only 23 pounds), a bell will sound and a 

light will flash if the tiniest pin-hole or coked spot is found 

in the protective wrapping on the pipe. By means of a rolling 

spring electrode* (detachable from the detector from either 

side) the pipe is completely encircled and no spot on its 

surface is missed. Hundreds of feet of line pipe can be cov- 

ered in a short time and inspection of field joints or patches 

are easily made, even in the ditch. 


It rings the bell for simplicity too. Because it uses a new- 
principle, double electrode, pad or “saddle,”* it maintains 
a constant inspection voltage of 12,000 to 15,000 volts on 
the pipeline at all times and no trailing ground wire is 
needed. Weather and soil conditions do not affect its oper- 
ation. No generator is needed as the detector carries its own 
3-cell, storage battery in a shock resistant Royalite case rest- 
ing on a phenolic plastic base. It does not utilize a “hot” 
spark which can damage coatings. 


Kin RER =| RASOF 


417 AGOSTINO ROAD, P.O. BOX 281, SAN GABRIEL, CALIF. ATLANTIC 7-7942 


DISTRIBUTORS: Remco Mfg. Co., Inc., Tulsa, Okiahoma; (rutcher-RKoidts-Cu nes, Hous leaas; | 


Elizabeth, New Jersey; Canadian Equipment Sales & Service, Edmonton, Alberta; Falcon, Bob Herick, H 
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Engines from compressor end. 


Auxiliary generator engine anchor bolts and sleeves, 
cooling tower anchor bolts, and anchor bolts for various 
tanks and structures, 


Large diameter thin wall pipe for water service. Pipe 
primer, enamel, and felt. Compressors and compressor 
cylinders, compressor suction and discharge bottles. 


Auxiliary building anchor bolts; office, warehouse and 
shop building anchor bolts. Electrical conduit and 
cable. 


Compressor building, compressor building floor plates, 
cooling tower, pipe pier anchor bolts. 


Large diameter heavy wall pipe for gas service. Paint 
primer, pumps, jacket water cooler, gas coolers, fuel 
gas heater compressor engine oil coolers (usually with 
compressors), auxiliary engine oil coolers (usually 
with auxiliary engine), pipe, valves, and fittings, tile 
sewage pipe (field purchased). 


Auxiliary building, air compressors, instrument boards, 
electrical fixtures and lighting standard, electric motor 
starter equipment, pipe, valves, and fittings. 


Engine mufflers, engine oil and air filters, miscellaneous 
pressure vessels; tanks and structures; pipe, valves, and 
fittings. 


Walkways, crossovers, grating, railing, pipe clamps, 
miscellaneous floor plate, pipe, valves, and fittings. 


Instruments and controls, boiler, unit heaters, steam 
traps, paint, machine shop equipment, change room 
fixtures (field purchased), and insulation. 


PURCHASING RESPONSIBILITIES 

Responsibilities of the individual buyer are many. He 
should be in constant contact with the suppliers and be fully 
informed on price and delivery charges. The buyer should 
be endowed with good judgment to weigh the price of an 
object against delivery, for it is not always the cheaper 
products that reduce the cost of a project. Other intangible 
assets the buyer should possess are ingenuity and imagina- 
tion, for often certain changes and substitutions can be made 
to hasten deliveries and thus cut construction costs. A fur- 
ther responsibility of the buyer should be to assist in ex- 
pediting. As he is expected to give the supplier repeat 
orders, the buyer is in a much more advantageous position 
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to make demands than the expediter, who may be connected 
with purchasing. 

Drafting costs can be cut considerably if certified draw 
ings of the equipment are available promptly; therefore, 
the buyer should know the order in which it is necessary to 
stipulate delivery of the material. Manufacturer's drawings 
#f equipment such as main compressors, air compressors, 
units, electrical switchboard, pumps, 


auxilairy generator 


cooling tower, and heat exchanger equipment are needed for 
layout studies and preliminary iakeofts 

Certified drawings of the piping and foundation will be 
needed by the drafting department and every effort should 
be made to obtain them as early as possible 

Purchase orders should be as complete as possible, for the 
distribution than any other 


purchase order has a greater 


instrument, including the plant drawings, and it should be 


used to disseminate information. Long after the job is com- 


pleted, the purchase order will be used as a reference by the 


purchasing and the engineering departments, as well as by 
the station superintendent. If a plant expansion is a possi- 
bility, then the necessity of a completely written order is 
even more important because of the need for duplication of 
material. Then, too, a well written purchase order helps 
the field material man in submitting an accurate receiving 
report. 


COMPRESSORS 

In purchasing the material for a compressor station, the 
first thought is usually given to the compressors. There are 
important items that, if taken into consideration initially, 
will save time and avoid revisions during later stages of 
design and construction. 

A list of standard appurtenances as well as special items 
should be well defined in the order. The type of ignition, 
quality of compressor rods, piston rings, and specifications 
of compressor valves should be included, even though they 
have no particular influence on compressor station design 
The type of fly-wheel guard should be specified if it is to 
The suc- 
tion bottle supports definitely should be included if the 
Usually the 
re supplied with the compressors. Spe- 


be purchased from the compressor manufacturer 


compressor bottle sizes have been computed 
main anchor bolts 
cific instructions should be given to the vendor as to when 
and where the anchor The com- 
pressor oil cooler should be selected. It may be purchased 


bolts are to be shipped 


as a separate item; however, most compressor manufac 


turers are in the heat exchange business and 


offer competitive prices. 


equipment 


Engines from flywheel end. 
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From Worland, Wyoming, to Wood River, Illinois 
— 1,075 miles, it is E-I-M all the way. 

Some unique engineering steps were pioneered on 
the Platte Pipe Line, which covers five states and crosses 
two of the largest rivers in the United States, the Missouri 
and the Mississippi. It is one of the largest and longest 
crude oil carriers ever constructed, with 14 pumping 
stations along the line, and E-l-M Valve Controls are 
being used exclusively from end to end. There are more 
than 200 E-I-M Valve Controls of various types on this 
16” and 20” line. 

All over the world, E-l-M Valve Controls are the 
guardians of the oil and gas industry's life lines, of 


which Platte Pipe Line is a mighty artery. 


Progressive Pipe Liners Specify E-l-M VALVE CONTROLS 


LSe[ Joly} Goryeany 


1340 OLD SPANISH TRAIL *® HOUSTON 25, TEXAS *® MOhawk 4-4587 
Valve Controls * Speed Reducers * Cooling Tower Drives °* Control Valves 





Oil filter and heat exchanger. 


While concentrating on the compressor purchase, the 
following data required by the various design departments 
should be obtained: 


Heat dissipation rates of engine jacket, compressor 
jacket, and lube oil. 


Jacket water temperatures in and out of engine 
Oil temperatures in and out of engine. 
Oil circulation rate and oil pressure. 


Maximum guaranteed fuel consumption and required 
fuel gas pressure, maximum upstream and down- 
stream of regulator. 


Oil capacity of crankcase. 


Pressure drop across shell and tubes of oil cooler 
and engine, and compressor jackets at specified flow 


If the compressors are to be supplied with an individ 
ual jacket water pump, obtain pump curve. 


Special equipment such as mufflers, air filters, and oil 
filters, though not critical at this stage, should be purchased 
They may be obtained from the compressor manufacturer; 
however, a contractor usually pays more for the equipment 
purchased through an intermediate, and sacrifices expe 
diency by introducing an extra party into the transaction. 
The mufflers, especially, are subject to revision as the de- 
sign of the station progresses. It is best to place the units 
on order separately with the understanding that the material 
is to be provided, but fabrication is not to begin until shop 
prints have been submitted and returned “Approved for 
Construction.” 

Generally speaking, the mufflers will be mounted outside 
the compressor building in a vertical position supported 
either by a skirt or steel structure. The only problem, then, 
besides the selection of a muffler with proper acoustical 
qualities, is to correctly specify a bottom inlet, a low-side 
inlet, or a high-side inlet. 

The oil filter usually bears no revision and may be placed 
on order for immediate delivery. The compressor manufac- 
turer should be consulted on the selection of the oil filter, 
however. Air filters usually do not require changes, but, if 
continuous curtain type oil bath filters are ordered there 
is the possibility that the inlet opening will need to be 
raised or lowered. So, if the units are ordered considerably 
in advance, the purchaser should protect himself by stating 
that the opening is not to be cut until the vendor is notified. 
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If the driving mechanism for a curtain type air filter 1s 





specified “explosion-proof,” its delivery usually is longe: 
than the air filter itself. In such a case the manufact 
should be advised to make shipment of the filters so that 
may be set in place and connected. The electrical g 
be mounted at a later date. 


ir Cal 


AUXILIARY UNITS 

The purchase of the auxiliary units is about as complex 
as that of the compressors, for the same general informa 
tion will be needed. Though such items as mufflers, oil filters 
air filters, back-fire relief valves, oil do not 
usually have long deliveries, they should be ordered at this 
time. Such pertinent data as heat dissipation rates, water 
and oil temperature operating pressures, and pressure drops 
should be acquired, as well as fuel gas pressures. Fly-w! 
guards and guards for the exciter belt drive should be con 
sidered for purchase. The oil coolers, as in the case of com 
pressors, may be ordered with the engine. The selection of 
a muffler is facilitated in that a inlet 
muffler is used in practically every 
mounted vertically or horizontally. 


cooler, etc 


. } 
ice i 


standard bottom 


case whether it is 


Atmospheric coolers. 


HEAT EXCHANGERS 

The cooling equipment, such as cooling tower 
water coolers, gas coolers, fuel gas heater, etc., 
processed as soon as possible. There is nothing to delay pu 
chase after the cooling system has been decided upon. Again, 
the buyer is urged to include as much of the design data on 
the order as possible. 

When air coolers are required, the safety department 
might consider the installation of a fence to protect per 
sonnel and ladders and platforms to facilitate servicing 
and inspection. Shell and tube units can, of course, be pu 
chased with the least trouble because of their simplicity, 
although it is well to remember that the size and orientation 
of nozzles are seldom acceptable without revision. 

Another point to remember is that some states, such as 
Pennsylvania, require that the heat exchangers be built 
according to code even though they are in low-pressure 
service. 

Usually brass tube sheets and gdmiralty tubes are speci 
fied for water exchangers. Both items usually carry long mill 
deliveries and the purchaser is urged to investigate substi- 
tutes if better shipments are needed. Bronze-clad tube 
sheets usually can be obtained in a fraction of the time 


jacket 


should be 
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required for the solid brass tube sheets, so, if the fabricator’s 
delivery promise is not suitable, it is suggested that the 
specifications be changed. If atmospheric type jacket water 
olers are employed, an attempt should be made to estab 
lish the number and size immediately so that the cooling 
tower can be purchased with a properly sized coil shed 





Jacket water coolers for individual engines. 


COOLING TOWERS 
A cooling tower is a major piece of equipment made up 
)f many component parts purchased separately and supplied 
the t 
livery is generally reliable and seldom delays work at the 


as a package unit by wer vendor. Cooling tower de 
obsite. In purchasing a cooling tower a decision should be 
reached on such items as whether to get a ladder or a stair- 
vay, the size and number of water headers, and who is to 
erect the tower. The choice between ladder and stairway is 
one to be settled by the safety department. The size and 
number of headers will aid the material department in mak 
ing an accurate piping takeoff. In some instances purchases 
ire made of both material and erection, whereas in others 

ily material is bought. Still in others, depending upon the 
construction schedule and other variables, only the super 
vision of erection may be contracted. The anchor bolts, gal- 
vanized or bronze, should be purchased at this time, sep- 
irately or through the cooling tower manufacturer. If the 
inchor bolts are purchased with the cooling tower, the pur 
chase order should specify when and where they are to be 


shipped. Again, it is imperative that certified drawings be 


btained as soon as possible 


BUILDINGS 

Before the buildings can be designed, the size and number 
of items housed therein must be known. The preceding se- 
quence of purchase is arranged, therefore, not only from 
the standpoint of field requirements, but to establish all 
the physical data required with which to design the build 
ings. The buildings may be designed and constructed by 
the contractor; however, usually they are specified by the 
contractor and designed and erected by a building manu- 
facturer,. 

If the building is purchased erected, the purchasing de- 
partment should obtain a separate price for the material. 
This practice is recommended for the purchase of any 
other item that involves labor, such as the cooling tower, 
since a breakdown is necessary for accounting purposes. 

Such items as traveling crane and hoist should be placed 
on order immediately so that they will arrive on the job 
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with the building and be used to move equipment during 
construction. The anchor bolts may or may not be ordered 
with the building; however, they should be considered 
critical and should be shipped to the job as soon as possible 

Some building manufacturers do not supply the glass 
for windows, and if this is the practice, a complete takeoff 
should be made and the glass placed on separate order 

If arrangements can be made, the smaller buildings, such 
is office and/or warehouse building, should be purchased 
to arrive on the job as construction is begun. The building 
can then be used for temporary storage of material. Bins 
may be erected therein and such articles as pipe fittings 
small tools, nails, bolts, etc., can be housed along with valves 
and other equipment. 

A great deal of time may be lost by waiting for the draft 
ing department to provide finished drawings of buildings t 
submit for quotation. If a building is to be purchased fabri 
rated, time can be saved by merely writing the specifications 





covering the siding, windows, doors, ventilators, gutters and 


downspouts, frames, hoists, fastening methods, etc., only 
the size of the main members, location of doors and win 
dows, and eave details are necessary on these drawings. In 
most cases, too, much detail is included in the building draw 
ings that are later supplemented by detailed vendor's draw 
the the mill 


and the object is to enter the order as soon as 


ings. Usually main columns bear longest 
delivery, 
possible even though subsequent changes in the arrange 


ment of the building have to be made 


Piping in compressor station basement. 


PIPE, VALVES, FITTINGS 

The engineering department should be in a position t 
provide the purchasing department with the size and spe 
cifications of pipe within two weeks after material purchase 
has begun. A delay in ordering the large, high-pressure 
valves and pipe can create a serious bottleneck in the con 
struction program. If pipe size and thickness are not defi 
nitely established, a tonnage order should be entered. The 
pipe mills schedule orders on a tonnage basis and do not 
usually require sizes and weights prior to a month and a half 
before rolling. 

A piping plan should be drawn so that most of the larg: 
welding fittings may be included in a preliminary bill of 
material. The valve may be taken off the mechanical flow 
sheet. The material takeoff department should supply the 
purchasing department with a preliminary bill of materials 
of pipe, valves, and fittings no later than three weeks after 
the purchasing of material has begun. This can be done 
with a certain degree of accuracy only if the purchasing 
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Manifold piping. suction and discharge valves. 


department is able to obtain preliminary or certified prints 
on the heavy equipment, as mentioned previously. 

Pipe material for a temporary water line is required on 
the job at the very beginning of construction. If it is pos- 
sible to install a permanent water line, then additional ma- 
terial such as pipe primer, enamel, and wrapping, should be 
sent to the field. 


VESSELS 

The vessels usually found in a compressor station are: 
Dust scrubbers, scrubber charge tank, scrubber settling 
tanks, scrubber oil storage, lube oil storage, jacket water 
surge tank, interstage separator, air storage tanks, compres- 
sor suction and discharge bottles, and water storage tank. 

Of this group the correct sequence is to order the scrub- 
bers first. Such information as the capacity, design pressure, 
design code, and minimum working pressure required for 
sizing the units may be established through the main gas 
compressor sizing data. 

The purchasing department can avoid the responsibility 
of selecting the proper code by placing that responsibility 
upon the vessel manufacturer, who is usually well informed 
on all state code requirements. This also applies to the 
other pressure vessels such as scrubber charge tank and 
the air tanks, although the latter are usually designed ac- 
cording to ASME code. As most stations operate at high 


‘ 
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pressure, and the ASME code applies, the scrubber charge 
tank should be ordered immediately. The cylinder for this 
vessel is usually so small in diameter and the thickness so 
great that considerable difficulty is encountered in rolling 
and consequently a long delivery ensues. 

The starting air tanks usually are readily acquired. The 
speed of a purchase is accelerated if the vessel department 
standardizes on a given diameter or capacity and varies only 
the number installed, depending upon compressor horse- 
power. The rest of the vessels, with the exception of the 
compressor bottles, have a reasonably short delivery be- 
cause they are usually made of '%-in. or lighter plate. Such 
items as target, target float, and gage rod should be pur- 
chased along with the respective tanks. As the lube oil and 
scrubber oil storage tanks are elevated, the structural sup- 
port should be purchased at this time. The charge tank 
structural support also should be placed on order so that 
it will arrive on the site ahead of the charge and settling 
tanks. 

The compressor suction and discharge bottles are listed 
2s vessels but may be considered prefabricated piping as 
they are usually designed in accordance with the Pressure 
Piping Code, X-rayed, and stress relieved. In most cases 
they are made of large diameter, heavy-wall pipe. Delivery 





is unpredictable and may vary from weeks to four months 
and more, depending upon the size. The suction bottles, 
depending upon the compressor foundation design, may 
need to be set in place before the compressor cylinders 
can be mounted on the engine and the delivery should be 
followed with much concern. 


PUMPS 
The following pumps are usually required for compressor 
station services: Jacket water pumps, cooling tower pumps, 


Motor-driven jacket water pumps. 


raw water makeup pumps, lube oil transfer pumps, utility 
pumps, water well pumps, scrubber oil change pump, and 
miscellaneous sump pumps. 

The jacket water pumps are usually the longest in de- 
livery, although cooling tower pump shipments also pre- 
sent a problem. This is due to the fact that the usually spe- 
cified vertical hollow-shaft totally enclosed fan cooler 
motors are not as readily available as horizontal type 
motors. 

The water makeup pumps are low capacity, from 100 to 
200 gal per min, and may be obtained within a relatively 
short period of time. Utility pumps usually can be pur- 
chased from stock. For water well service, jet type pumps 
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M 
World Wide |Service to the 
ipeline nd a 


X-Ray and Gamma Ray Inspection of 
field welding on pipelines and re- 
lated structures 

Modern and complete field inspection 
vnits of our own design are equipped 
with electrical generators, special 
X-Ray apparatus for highest quality 
and greatest selectivity inspection; 
darkroom, processing tanks, and film 
dryer, all contained in insulated, light 
weight aluminum bodies. These units 
are mounted on new four wheel drive, 
one ton trucks. 

For the finest in pipeline weld X-Ray 
examination ... call Richardson X-Ray 


 — 


We are proud to have been se- Richardson X-Ray Service was 


lected in Canada by Trans Canada 
Pipeline Company, Inland Natural 
Gas Company, Westcoast Trans- 
mission Company, Pacific Petro- 
leums, Trans Mountain Pipeline 
Company .. . to perform the 
X-Ray inspection of their pipeline 
welding. 


Canada 


RICHARDSON X-RAY LIMITED 


395 WEST BROADWAY 


chosen by P.G. & E., Four Corners 
Pipeline Company, Southern Pacific 
Pipeline Company and Southern 
California Gas Company to list a 
few major projects. Our operations 
extend from California through the 
states to Canada and Saudi Arabia. 


United States 


RICHARDSON X-RAY SERVICE 


617 SOUTH RAYMOND AVENUE 
ALHAMBRA, CALIFORNIA 


VANCOUVER 10, B. C., CANADA - 


THE PIPELINE ENGINEER, October, 1957 ee ee Senn oe 


ADVERTISED 





are usually available from stock. This is a point to remem- 
ber, as the pumps are not usually specified until the wells 
have been drilled and tested, and by that time water is 
needed for the job. The problem of supplying water for 
construction purposes is discussed elsewhere in this article, 
however. 

Pump deliveries verge on the border of “Fair” and 
“Poor,” although considerable tie-up has been encountered 
on those pumps requiring “explosion-proof” motors. Such 
pumps, of course, should be ordered as soon as possible 
Again, certified prints should be requested, as well as char- 
acteristic curves. 

In many cases, the purchase of a vertical pump is held 
up until such time as the setting is determined. This prac- 
tice, of course, does not lend itself to expediency and the 
best method to circumvent such tendencies is to place an 
order for a pump of the approximate setting and make any 
corrections required on the certified prints submitted for 
approval. Time is of the essence, and the buyer should re 
member that though the ‘sales representative accepts on 
verbal order, the factory does little if anything in prepara- 
tion of manufacture until the formal purchase order is in its 
possession. This practice is understandable and it is charac- 
teristic of most equipment manufacturers. 


STARTING AIR COMPRESSORS 


The selection of the starting air compressors varies with 
the installed compressor horsepower. On main line stations 
of any magnitude, it has been established that a heavy duty 
two-stage water cooled compressor of 70 to 100 cu ft per 


Starting air compressor and storage bottles. 


min capacity at 250 psi is most able to supply the heavy 
demand of compressed air. 

One unit is usually motor driven only and it is equipped 
with automatic start and stop switches and automatic un 
loading valves. The selection of the drive depends largely 
upon its location. If the starting air compressor is placed in 
the compressor building, then an explosion-proof motor 
will be required, but if it is in an auxiliary building an open 
type motor may be used. The smaller spare starting air 
compressor is usually furnished with both motor drive and 
engine drive. The motor drive is equipped with an automa- 
tic start and stop switch; however, the engine drive is 
equipped with only an automatic cut-off. Often, the spare 
starting air compressor is purchased with engine drive only. 
Due to the large starting air requirements separate air 
storage is installed and the compressors are purchased 
without an integral air tank. If a compressed air after-cooler 
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is necessary, it should be purchased at this time, complete 
with separator and dump trap. 


ELECTRICAL 
As soon as the large electric drive units have been pur- 
chased, specifications should be submitted for the purchase 
of the electrical switchboard, for it is not uncommon to re 
ceive it last even though it is among the first of the major 
pieces of equipment ordered. The time required for de 
livery of switchboards usually runs from five to seven 
months, depending upon the type. The buyer should be 
cognizant of the fact that starter sizes can be altered weeks 
after the order is released. Cable and conduit should be 
ordered in the early stages, and lighting fixtures, especially 
if they are “explosion-proof,” also should be bought as soon 
as possible. Grounding wire should arrive at the job before 
pouring of the concrete is begun. Other electrical items 

usually present no special problem. 


MISCELLANEOUS ITEMS 

The compressor building floor beams or decking, which- 
ever is used, should arrive on the job immediately after the 
building walls and compressor foundations are poured 
Thus, they can be installed and used for the support of 
temporary flooring while the compressors are skidded on 
their foundations. 

As the order is a substantial one, little time can be lost in 
placing it. Unless the order is entered with a shop as early as 
it should be, the cut lengths of the beams may not be avail- 
able. Most shops, however, will begin accumulating the ma- 
terial as soon as the order is placed. Again, the buyer is 
advised to base this purchase as an estimate of the actual 
requirements subject to later revisions. If the steel is pur 


NOTE: Photos are of Pacific Northwest Pipeline Corporation 
stations, which were engineered by author's company 
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chased from warehouse and shipped directly to the field 
allow for considerable waste. 

Miscellaneous structural items have to be given individ- 
ual consideration and such items as floor plates, grating, 
pipe supports, trench angle, and handrailing should be 
ordered from an estimate of the actual requirements. The 
drafting department cannot supply purchasing with the 
cut sizes of the floor plate at the time the order should be 
entered; therefore, an order for the approximate square 
footage should be placed with the understanding that the 
plate is to be stored until such time that actual sizes can 
be given. The buyer is urged to specify cutting tolerances 
in the order. Pipe supports also can be handled the same 
wavy. It is possible to supply a drawing of a typical support 
and ask various fabricators to quote the price on a pound 
besis if the stanchions are to be delivered to the job pre- 
fabricated. Pipe clamps, guides, and anchors are usually 
ordered after the design is almost completed. Delivery of 
these items does not present much of a problem. 

The miscellaneous anchor bolts should be ordered well 
in edvance if they are over 1-in. size; 1-in, and smaller 
anchor bolts usually can be found in stock. The buver is 
warned to purchase basement window and door frames. for 
lack of them may hold up pouring the compressor building 
basement walls. The pipe sleeves are not needed in the 
early stages because cut-outs can be left in the walls and the 
sleeves grouted in later; however. there is no porticular 
reason why they should not be purchased immediately. The 
sleeves easily could be field fabricated if it were not that 
the large diameter pipe usually arrives at the job site late 

The delivery of instrument boards presents very little 
problem. There is no reason to run the risk of a late ship 
ment. however, as they can be placed on order about a 
month after the purchase of material has begun. Depending 
"upon the location of the job site. it is usually best to ship 
that board semi-finished so that the finish paint will not be 
damaged in transit. 

In analyzing the quotations for the instrument boards. the 
cost of crating should be considered, as it is an expensive 
item and definitely should be provided for if the boards 
are to be shipped any distance. The station superintendent 
usually makes arrangements to send the board to a local 
auto paint shop for finishing. 

Walkways and crossovers should be ordered in advance 
The drafting department can help delivery by standardizing 
the design of these items. Thus, an order may be entered 
for a given quantity of compressor building walkway and 
shipped prefabricated to the jobsite before the drafting 
room has the opportunity to include it in a layout drawing 

The sequence of construction is such that usually the 
compressor mat and blocks are poured first. If such is the 
case, material such as beam bearing plates, miscellaneous 
anchor bolts, anchor bolt sleeves, and adequate amount of 
pipe for compressor air intake is to be sent to the job well in 
advance. Metal leak strip for sealing concrete joints is re- 
quired on the job a very short time after the construction is 
begun, so a takeoff should be made and the material sent 
out to keep apace of construction. 

Trench angle usually is made up in two types—the em- 
bedded type, and the bolted type. The bedded type trench 
angle has to be set in the forms before the concrete is poured 
and therefore is as critical an item as an anchor bolt. The 
bolted type trench angle is, as the name implies, fastened to 
small diameter anchor bolts set in the concrete. Depending 
upon the availability of material at the jobsite, the buyer 
is advised to send several hundred feet of angle to the field 
for miscellaneous purposes. 

Items of little monetary value that should be considered 
critical and are to arrive on the job at the offset are the floor 
drains, for they, along with a certain amount of pipe, are 
inserted in the compressor mat. 
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The purchasing department should take the initiative 11 
obtaining an estimate of the reinforcing steel requirements 
A preliminary takeoff should be made of the forming lumber 
requirements and submitted to a few of the lumber com 
panies in the vicinity of the job for pricing. If the cost of 
lumber in the locality appears to be high, then an economi 
study should be made to determine whether it would be 
feasible to ship lumber to the job 

The purchaser should bear in mind that a certain amount 
of buying should be done by the construction superintend 
ent. A number of “short” items are purchased in the field 
and depen 
intendent should p'ace himself in 
obtain them. If a substantial purchese is to be made by the 
field, the purchasing department should provide the super 





1g upon the scarcity of such items, the super 


a favorable position t 


intendent with the prevailing prices 

The preliminary takeoff also should be made on the 
cement requirements. If ready-mixed concrete is to be used 
a source of supply should be established and a purchase 
n the approximate needs. The order should 
be written so that disbursements will be made at such time 
as the ready-mix is delivered and not obligate the company 
to purchase more than the amount used. In purchasing 
ready-mix the buyer should consider the company’s ability 
to transport the mix in adequate quantities for large pours 
The same type of purchase agreement is to be made for 
cement. Sand and gravel are usually obtained from the 
same source of supply as the cement to facilitate transporta 


order written « 


tion problems. 


SOIL TESTS; WATER WELLS 


Somewhere between the beginning of the station desig: 
and the construction phase, soil tests are made as required 
by the engineering department. Arrangements should be 
made for the interpretation of soil tests if the contractor 
does not possess those facilities. 

Also at this time, if water is not available from a river or 
lake, arrangements should be made for drilling the water 
wells so that water will be available for construction pur 
poses. A well pump should be delivered as soon as possible 
in order to benefit by the completion of the wells; however 
the drilling contractor's test pump may be contracted for 
until such time that the water well pumps arrive. If no out 
side electricity is available, a gear-head should be purchased 
for temporary installation on one of the water well pumps 
and arrangements for either purchasing or renting an en 
made. Expediency in this matter 


gine driver should be 


cannot be over-emphasized. 


Jacket water temperature control valve 





FENCE 


Fence material should arrive on the job approximately 
at the same time that the superintendent does. With the 
fence erected at the beginning of construction, the duties 
of a night watchman become minor. A fence will serve to 
keep outsiders and animals off of the site, thus reducing 
liability risks. 


BOILERS 

If a heating boiler is required, it should be ordered with 
the other major items of equipment, although some package 
units, either of the fire tube or water tube variety, are avail- 
able with fairly short deliveries. The drafting department 
will require the physical data for design purposes. Unit 
heaters, if such are to be used, should be ordered as well 
as steam traps, convection radiators, vent traps, thermo- 
stats, and the like. If unit heaters with “explosion-proof” 
motors, are required, the purchasing department is to be 
on the alert for late deliveries. 


MACHINE TOOLS 

All machine tools required for the compressor station 
shop have fairly good deliveries with the exception of lathes. 
Such items as drill press, grinder, power saw, hydraulic 
press, and miscellaneous shop tools have from immediate 
to 12 weeks delivery. Lathe delivery may run anywhere 
between 4 to 12 months. Although a lathe can be set after 
the station is in operation, it is not a good practice to do so, 
and it should be ordered as soon as possible. 


INSTRUMENTS AND CONTROLS 
Reciprocating type compressor stations require relatively 
little instrumentation, the usual controls being compressor 
jacket water temperature recording controller, fuel gas 
flow meter, fuel gas pressure and temperature recorder, 


and suction and discharge pressure recorder. These instru- 
ments can be ordered readily for the only unknown is the 


Insulation on compressor piping. 


length of capillary lead on the jacket water temperature 
recorder controller and the fuel gas temperature recorder. 

The control valves usually consist of the first cut fuel gas 
regulators, second cut fuel gas regulators, auxiliary fuel 
gas pressure regulators, instrument gas reducing regulators, 
and utility fuel gas regulators for cottages. All these items 
are purchased with a very little trouble, with the exception 
of the first and second cut fuel gas regulators. Along with 
these items, the cooling tower makeup valve and water 
meter should be purchased. The jacket water temperature 
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control valves for the compressor and auxiliary engines 
and lube oil temperature control valves also should be con- 
sidered. All told, instruments and controls have compara- 
tively short deliveries. 

A complete gage glass list can be made with little effort 
Usually the only vessels requiring high-pressure gage glasses 
are scrubbers and charge tank. The remaining vessels are 
provided with tubular gage glasses. 

A pressure gage list can be prepared with equal facility 
In preparing a list such items should be considered as gas 
headers, jacket water header at compressor and auxiliary 
buildings, starting air header at compressor and auxiliary 
buildings, fuel gas header at compressor and auxiliary build- 
ings, starting air tanks, and scrubber oil charge tank, jacket 
water pumps, scrubber oil pump, raw water makeup pumps. 
utility pumps, cooling tower pumps, scrubbers, and instru- 
ment gas. Oil pressure gages on the compressor and auxil- 
lary engines are supplied by the vendor as standard equip- 
ment. The compressor building instrument board should 
have the following pressure gages: Gas suction and dis- 
charge pressure, starting air pressure, fuel gas pressure, 
jacket water temperature, and instrument air pressure. The 
auxiliary building instrument board requires all the above 
instruments with the exception of the gas suction and dis- 
charge pressure gages. The fuel gas pressure, in the case of 
a four-cycle engine, is usually measured with a manometer 

The usual compressor station requires very few safety 
relief valves. The only relief valves of any consequence are 
those on the compressor discharge. Other relief valves are 
usually installed on such equipment as air compressors, 
starting air receivers, scrubber oil charging tank, scrubbers, 
scrubber oil charging pump, first and second cut fuel gas 
volume bottles, auxiliary fuel gas header. compressor fuel 
gas header, compressor oil coolers. and utility fuel gas. 

Thermowells, if purchased of the stainless steel variety, 
may have very long deliveries. Lists for their purchase can 
be drawn up readily. As temperatures of both water and gas 
in a main line compresor station rarely exceed 220 F, prac- 
tically all thermometers can be purchased with the same 
range. Anyone who is acquainted with compressor station 
operation can take a mechanical flow sheet and make a fairly 
accurate takeoff. Lack of thermometers will not delay the 
startup of a station, but lack of thermowells may. Thermom- 
eter couplings can be plugged for temporary operation, how- 
ever, it is a troublesome task, requiring depressurizing of 
the system, to replace the plugs with thermowells. Ther- 
mometers are installed in gas headers, fuel gas headers, 
jacket water headers, piping to and from all jacket water 
coolers, gas coolers, and oil coolers, cooling tower risers, 
jacket water supply to all compressors and auxiliary en- 
gines, fuel gas meter runs, and fuel gas heater. 





PAINT 

The paint need not be ordered immediately. Usually color 
schemes for compressor stations are not considered until 
later stages of construction; however, primer should be sent 
to the job so that structural steel members arriving there 
may be primed before storing or erecting. The pipe primer, 
enamel, and wrapping, are not required until piping is be- 
gun, which is usually about two to three months after 
breaking ground. The exception is, as mentioned previously, 
when a water line has to be installed, then all the material 
required to lay it should be on hand. 


INSULATION 
About the only insulation material needed in a compres- 
sor station is for burn protection on steam piping. Some- 
times the designer may call for insulated exhaust jackets; 
however, the procurement of insulation presents very little 
problem and may be ordered during the later stages of 
design. 
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Tennessee Gas is spotting 1000-lb zinc anodes 

that fit around the pipe like bracelets every half mile on 
its new offshore Louisiana line. These ‘'bracelets’’ 

fit flush with the concrete coating and are designed to 


protect the line for a minimum of 40 years 


EVERY now and then engineers in the 
pipeline industry come up with a better 
way of doing something, and almost 
invariably the 
simpler, 


device 1s 
and cheaper 
Certainly this was true in the case of 
the zinc anodes that Gas 
Transmission Company engineers de 
vised for their CATC 26-in. offshore 
line now being completed in the Gulf 
of Mexico. These new anodes are made 
of high purity zinc, cast in 50-lb indi- 
vidual brickettes, which are made up 
into 1000-Ib “bracelets” and fitted 
around the pipeline at half-mile inter- 
vals on the 10-mile center portion of 
the 25 mile long section of line that 
runs from the shoreline to a platform 
at sea 

TGT engineers designed this installa 
tion to provide the pipe with protection 
for 40 years without replacement of 
the anodes holidays in 
the coating total | percent of the area 
of the outside of the pipe 

What are the advantages of these 
“bracelets?” There are several. Just take 
a look at the accompanying photos 
and you will see the most important 
one. Because the zinc anode assemblies 
fit flush with the concrete coating, they 
require no special handling during the 
construction of the line, and this fact 
provides a sizable saving in trenching 
the line. Generally speaking, it is fat 
cheaper to lay an offshore line on the 
bottom and jet it to grade than to 
dredge a ditch beforehand and lay the 
line in it. But in the past, where anodes 
were used along the run of the line, it 
has been impossible to jet the pipe 
down because the high-pressure jets 


method or 


more efficient 


Tennessee 


even if the 
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Semicircular zinc anode bracelets ready 

to be clamped onto the pipeline. Each half 
section weighs about 500-lb and 

contains ten 50-lb zine blocks 
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Vicinity map shows the 25 miles of 


offshore 26-in. pipe of which the center | 


0 miles 
- be protected by zinc anodes bracelets 
amped onto the pipe 





tear the anode leads from the pipe. To 
add the anodes later is a difficult and 
expensive feat. For this reason lines re- 
quiring the intermediate protection are 
either laid in ditches dredged for them 
or else the line is not covered. 

This was the crux of TGT’s problem 

To sum it up, the problem that initi- 
ated the development of the anodes by 
the TGT engineering department was 
this: 


1. The 25-mile line should be back- 
filled. 


Because of its length good prac- 
tice called for intermediate cor- 
rosion protection. 


But if conventional anodes were 
added along the length of the 
line, the ditch would have to be 
dredged, and the company could 
not take advantage of the in- 
expensive jetting. 


Three of TGT’s engineers put their 
heads together and came up with an 
ingenious solution to the problem 
Robert Baldwin of the civil engineering 
department, Al Stegner and Jack Bax- 
ter of the corrosion engineering depart- 
ment reasoned that if the anodes could 
be clamped on to the pipe like brace- 
lets, flush with the 356-in. coating, the 
joints of pipe on which the anodes were 
installed could be handled just like 
other joints during and after construc- 
tion. Jetting likely would not damage 
the anodes, and once the line was down, 
zinc anodes of proper size and shape 
would easily last for 40 years. 

The more these engineers studied 
their solution to the problem, the more 
feasible it seemed. The utter simplicity 
of the idea dispersed any resistance 
to it, 

How the anodes were made. Their 
final designs called for 50-lb zinc 
blocks — measuring 14 in. long, 314 
in. thick with a tapering width of 4 in. 
next to the pipe and 5 in. at the top 
The bottom was concave to fit the con- 
tour of the pipe. A %2-in. square steel 
bar with crosspieces runs completely 
through each of the blocks near the bot- 
tom (or pipe side). These bars were 
galvanized to insure good contact be- 
tween the zinc and steel. By welding 
the bars to semi-circular steel straps, 
two-part “bracelets” containing a total 
of 20 individual anodes could be 
formed to clamp around the pipe. 
These “bracelets” were made up on a 
jig of 26-in. pipe. 

Assembly method. This anode assem- 
bly was fitted over the pipe after it had 
been coated and wrapped. The bottom 
and sides of the individual zinc blocks 
were wrapped with polyvinylchloride 
tape, and the space between the anodes 
was filled with liquid neoprene, which 
has a high diaelectric strength and can 


be applied at ambient temperatures 

There is no electrical bond between 
the anodes and the pipe except through 
the circular steel straps that hold the 
assembly around the pipe. The latter 
rings at either end of the zinc anodes 
are bonded to the pipe with conven 
tional Cadweld connections — four on 
each ring 

Once the assemblies were bolted 
around the pipe and bonded to it, pipe 
dope was lavishly applied over the con- 
nections. The joint of pipe was then 
ready for its concrete coating. In the 
coating operation the galvanized 
chicken wire reinforcing was stopped 
short of the anode assembly. Then con 
crete was hand-formed around the pipe 
to bridge the space between the iron 
ore weight - coating and the anodes 


fT HTT 


teas 


Once the concrete had set, the joint ot 
pipe was ready for transportation to 
the lay barge 

Why was zinc chosen for this serv- 
ice? Al Stegner, who heads up TGT's 
corrosion mitigation, explains it this 
way: First, zinc has a current efficiency 
of about 90 percent, which means that 
it is very slow to combine with the salt 
water and soil. Its life expectancy is 
more or less directly proportional to 
the excellence of the coating. For 
40-year life span, each pound of zinc 
will supply 335 amp-hr. The theoretical 
pipe-to-soil voltage between zinc and 
steel measured with a copper sulfate 
plug is about 1.1 volts 

How to calculate the number of 
pounds of zine required. TGT’s only 
concern was the 10-mile center section 


Jig for making anode bracelets 
was 26-in. pipe. The steel bar stick 
ng out of the anodes was 

welded to the circular r ng The 
straps beneath the anodes 

were spaced having identical 
measurements of the pipe 
coating over which the 

anodes will be clamped 
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of the line — the several miles on either 
end can be protected easily by current 
from the shore, and from the platform 
at sea. But to protect the center por- 
tion from either end it would be neces- 
sary to go to rather high voltages. Good 
practice called for intermediate pro- 
tection, and the company specified that 
anodes be spotted along the center por- 
tion, as shown on the map. 


How the zinc blocks that make up the anode 
assembly were cast. The '/2-in. square steel 
galvanized bar serves as a connection to the 
circular ring that holds the anodes in place 
on the pipe. 


Cutaway of top of pipe showing the electro- 
lytic circuit and insulation. 


IRON ORE WEIGHT COATING 
SAND & CEMENT 


Placing the anode bracelets on the 
coated pipe. Note the extra wrap of tape over 
the pipe coating. 


Anode is clamped on the 
pipe ready for electrical bonding to the pipe. 


From the practical standpoint, there Each anode assembly should pro- 
will be no sharp line of demarkation tect “2 mile of line for a period of 
limiting the extent of line protected 40 years. 
from the ends and that protected from The surface area of ‘2 mile of 26- 
the circular anodes on the pipe. But in. pipe is about 18,000 sq ft. 
for calculating purposes, only the If 1 percent of the pipe area is 
center 10-mile portion was considered. holidays, 180 sq ft of bare pipe must 

Here is the way the approximate be protected. 
amount of zinc anode material was It takes about 5 ma to protect each 
calculated: square foot of bare pipe, or for 180 
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For lowest cost trenching... 
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New Model 774 Wheel Ditcher for the big jobs up to 56” Model 705-B Runabout for scattered jobs up to 4° deep, 10! 
deep, 30” wide. Ideal for pipeline work. Exclusive Hydra-Crowd wide. 15 m.p.h. road speed. Exclusive vertical boom digs right 
allows infinite range of digging speeds to 31 ft. per min. Unique up to obstructions, leaves no ramp. Hydra-Crowd permits 
flexible connection between chassis and wheel. Floating differ- infinitely variable crowding speeds from 0 to 16 ft. per min 
ential. All-hydraulic spoil conveyor. Hydraulic controls. Fluid coupling prevents shock loads. 


choose the ditcher that's right for you 


The first step in reducing ditching costs is to select trenching operations. That's why Barber-Greene 
the machine that meets your requirements. Ground builds five distinctively different ditchers, each with 
conditions . . . digging range . . . travel speed be- special features that give it unsurpassed performance 
tween jobs—all are factors that change with varying in its field. 


Model 711 for widely scattered jobs. Model 702 for narrow trenches to 5” Model 44-C for heavy-duty trenching 
45 m.p.h. travel speed. Digs to 5° deep wide, 40” deep. Ideal for cable, conduit, It cuts to 8°3” deep, 24” wide. 15 digging 
and 18” wide. One-man operation. Hydra- or small pipe. Easily moved. Varidraulic speeds from | to 11 ft. per min., or avail 
Crowd assures maximum crowding speed drive gives finger-tip control of crowding able with Hydra-Crowd with infinitely 
for every digging condition. speed from 0 to 20 ft. per min. variable speeds from 0 to 7 ft. per min 


Literature on request. 


Barber-Greene @ 


AURORA, ILLINOIS, U.S.A. 


CONVEYORS ...LOADERS. -DOITCHERS... ASPHALT PAVING EQUIPMENT 
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Anode leads and steel rings are covered with pipe dope 


After pipe gets weight coat, 
the gap between the anodes 
and the iron ore aggregate 
coating, the gaps are hand 
filled with cement, sand grout. 


Anodes, which fit flush with 
concrete coating on pipe, are 
ready for shipment to sea. 


“ae &: A. ~~ 


Bonding the anode to the pipe. Each steel circular ring on 
either side of the anode is electrically connected to the pipe 
in four places 


sq ft: 180 x 5 = 900 ma or x 0.9 
amperes. 

There are 350,400 hr in 40 years, 
so to protect the line for this length 
of time the current requirements in 
ampere-hours will be: 

350,400 < 0.9 = 315,360 amp-hr. 


Each pound of zinc supplies 335 
amp-hr. 


Number pounds zinc required 
315,360 — 335 = 941 Ib. 


Other advantages of the circular 
zinc anodes. It is obvious to anyone 
familiar with offshore pipelining that 
there are a number of advantages in- 
herent in these anodes. Here are some 
of the important ones: 


1. Low maintenance. There are no 
test leads to be torn off, no buoys 
to maintain. 


The weight of the joint of pipe 
containing the anode is just about 
the same as the rest of the pipe 
because zinc weighs about the 
same as the concrete. 


3. The installations are inexpensive. 
The cost of zinc runs less than 
30 cents per Ib. 


4. The zinc anode assemblies are 
rugged enough to withstand nor- 
mal construction practices — 
the anodes will not crush as 
they go over the rollers, and they 
are not in the line of the blast 
of the jetting machine. 


Conclusion. Simple as this new de- 
velopment is, it represents another step 
forward in offshore pipelining, which 
is sO important to the development of 
this country’s oil and gas industry. 

*x*** 
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Route of the new Needles-Newhall-Alhambra pipeline, shown ir 


relation to existing 


system of Southern California and Southern Counties gas companies 


Another 200,000,000 cu ft a day is added from Texas, 


New Mexico, and Arizona by Needles-Newhall line, 


which crosses the rugged and legendary Mojave Desert. 


LOS ANGELES County Sheriff Eu- 
gene W. Biscailuz turned a giant valve 
on August 28 to dedicate a new $33,- 
500,000 interstate natural gas pipeline 
and released more than 200,000,000 
cu ft of gas into Southern California 
from mid-continent sources 

With opening of the valves, the 
flood of new gas set a record high of 
more than | billion cu ft of gas com- 
ing into Southern California from out- 
of-state. 

The valve was spun open at dedica- 
tion “valve turning” ceremonies in 
Newhall, marking initial operation of 
the new 30-in. Needles pipeline project 
begun more than a year ago by the 
Southern California and Southern 
Counties gas companies. 

Sheriff Biscailuz, one-time gas com- 
pany employee, and F. S. Wade, chair- 
man of the Southern California Gas 
Company board of directors and mem- 
ber of the Southern Counties Gas Com- 
pany board, officiated at the ceremonies 
attended by government officials, civic, 
industrial and business leaders, and 
members of the press 

The 285-mile long Needles pipeline 
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is the third complete 30-in. natural 
gas artery bringing out-of-state gas into 
the Los Angeles Basin 

F. M. Banks, president and general 
manager of the Southern California 
Gas Company, G W Wadsworth 
Jr.. president and general manager of 
the Southern Counties Gas Company, 
and John Eichelmann, vice president 
and executive engineer of El Paso 
Natural Gas Company, the out-of-state 
supplier for both the local distributing 
firms, represented the three companies 
involved in the vital program to bring 
additional gas supplies to the rapidly 
mushrooming population in the South 
ern California area 

The new line started in the 
Los Angeles Basin by the two com- 
panies during June 1956, when crews 


was 


from three construction firms began 
work on the first 49-mile segment be 
tween Alhambra and Newhall. This 
portion of the line was finished and 
tied into existing systems late last fall 
The major portion of the line 
241 miles between Needles at the Calli- 
fornia-Arizona border and Newhall 
was started last year with final hydro- 


-—some 


ec. increasing 
California’s 
gas 


imports 


Static testing completed on schedule 
late in August. Overall length of the 
line is some 285 miles 

Natural gas now being imported into 
Southern California 
Texas, Arizona, and New 


represents more than 70 percent of all 


originates in 
Mexico and 


gas used in this area by the more than 
2,000,000 customers of the Southern 
California and Southern Counties gas 
companies 

In a second part of the overall proj 
ect, construction of a multi-million dol 
underway) 


south of 


lar compressor 
in May 
Needles and about eight miles west of 
the state line. Approximately one 
fourth completed, the new plant is de 
signed to handle the initial increment 
of 227,600,000 cu ft of gas a day when 
it is finished in mid-December this yea 
At the outset, the compressor plant 
will house four 2000-hp turbo-charged 
compressors needed for present re 
quirements. Under expansion planning 
it is expected that the facility will con 
tain 10 such compressors to meet in 
creasing demands for natural gas 
Exactly 10 years ago, the first natu- 
ral gas from oil fields in West Texas 
poured through the original 30-in 
Texas Pipeline into California at 
Blythe, linking this area with out-of 
the first time. Since 


Texas gas to 


station got 


at a site 11 mules 


State sources for 
then, facilities to bring 
California have been continuously ex 
panded 


Through Rugged, Legendary 
Country 
When pipeliners completed laying 
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Threading pipe into a suspension bridge, three of 
which were installed on the system. 
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the 285 miles of 30-in. pipe over the 
floor of the Mojave Desert, they had 
succeeded in conquering some of Cali- 
fornia’s most rugged as well as legen- 
dary terrain. 

In this era of modern-day miracles, 
transport of natural gas across an ex- 
pansive desert could seem almost com- 
monplace. Yet the onrushing pipelin- 
ers of this century faced many of the 
same serious weather and geographic 
obstacles of the still primitive Mojave 
country that confronted travelers of 
more than 100 years ago. 

During the more than year-long 
project, pipeline crews traveled the 






Lowering section of pipe into ditch, 
which had to be padded because of the rocky 
nature of the terrain. 
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same general path that Padre Fran 
cisco Garces cut across the desert sands 
in 1776. It was this famous Spanish 
priest-explorer who first traversed the 
area on his historic crossing of the 
Colorado River and penetration to the 
Pacific Ocean. 

Along the way, they also followed 
the footsteps of Jedidiah Smith, the 
first American to enter California on 
the overland route. Smith’s expedition 
is history to the West, for it did for 
California what Lewis and Clark did 
for the Pacific Northwest. It opened up 
the great transcontinental routes to 
California, and covered a wide stretch 
of uncharted country, laying it open for 
settlement. 

Gas is not the first commodity to 
cross the rugged fortress of the desert 
As early as 1830, three pioneering pack 
trains carrying supplies to the new West 
spanned the desert and crossed the 
towering San Bernardino Mountains. 
Other trappers soon carved trails aCross 
the land and established the famous 
pack train, “The Spanish Trail.” This 
early highway was used by the Santa 
Fe-Los Angeles caravans for nearly two 
decades, until building of the wagon 
road from Salt Lake City, Utah. 

Crossing this historic area, the pipe- 
line crews also passed the “mystic 
maze,” a prehistoric rock formation 
in the desert near Topock, and Grape- 
vine Canyon — near the Mojave In- 
dian Reservation— with its ancient 
petroglyphs carved on the walls. And, 
they saw the ghost town of Calico, 
once a thriving silver mining town, 
passed Odessa Canyon and its giant 
rock formations sprinkled with mine 
shafts, and could have visited neighbor- 
ing Mule Canyon where borax was dis- 
covered in 1883, giving birth to the 
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Eugene W. Biscailuz, sheriff of Los Angeles County © eet es on a 
turns valve to let in the first gas, and F. S. Wade, chairman of the eel eo Pe > ress 
board, Southern California Gas Company, lends a hand. ae er ae ne 


first “20 Mule Teams.’ 

Black Mountain and its gem stones 
were not far off the route of the line 
near Barstow, situated beyond the wide 
lava beds covering much of the desert 
floor. Pisgah Crater and smaller Am- 
boy Crater, both perfect specimens of 
extinct volcanoes, stand nearby as mute 
evidence of the Mojave Valley's violent 


past. 


Pipe Laying Starts in January 

Right-of-way work on the line be 
gan at Needles in November, with lay- 
ing Operations beginning at the same 
location in January, and progressing 
westward 

One spread, under the direction of 
Jim McGill, was operated on the line 
until early May, when work had pro- 
gressed to a point near Barstow, Cali- 
fornia, and approximately 130 miles 
had been layed. At that time, a second 
spread, headed by Chuck Siewert, be- 
gan work near Victorville, California, 
approximately 60 miles from the line’s 
western terminus, and completed the 
line into the Quigley pressure limiting 
station, near Newhall. Average peak 
employment for the two spreads has 
been approximately 735. 

Although an overall average for the 
first half of the line showed 5000 to 
6000 ft of pipe laid daily, some days 
saw as little as 1000 ft entering the 
42-in. ditch. The best day was 16,000 ft. 

Prime reason for the periodic slow- 
downs was the encountering of unex- 
pected rock in some areas that ap- 
peared to present easy digging. Work in 
stretches of presumably sandy ter- 
rain often disclosed rock anywhere 
from 9 to 24 in. below the surface. Al- 
thought right-of-way work and ditching 
were slowed down accordingly, much 
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You're sure, when you specify GASO, of 
pumps that do what they’re supposed to 
do— dependably, economically and for 
periods that extend far, far beyond 
accepted replacement intervals. You 
know, when you standardize on GASO 
Pumps, that you are following the lead 
of many of the world’s best known, best 
managed pipe line operators. There’s 
safety and assurance in such a 
choice. We're as close to you as 
our nearest distributor. 














































Fig. 1742 
244" to 544"x 10" Duplex 
Piston Power Pump. 
Ideal for large-capacity 
high-pressure service. 
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shooting was eliminated by the use of 
rippers mounted on tractors. 

In other areas, where rock was not 
a problem, the sandy composition of 
the soil made the maintenance of a 
firm ditch difficult. On one nine-mile 
stretch near Ludlow, California, fur- 
ther difficulties were encountered when 
a stiff wind backfilled the existing ditch 
necessitating redigging. After the wind 
refilled the ditch twice, the entire stretch 
had to be back-filled with a dozer, fin- 
ish-graded, and completely redug. Be- 
cause of the soil make-up, most ditch- 
ing was performed by clamshells and 
backhoes. 

Unseasonably high wind also had 
adverse effect on the welding and paint- 
ing Operations. 

Due to the danger of rock damage 
to the pipe by standard backfilling 
methods, the entire 241-mile length of 
the line was padded. 

Double-jointing of the 40-ft lengths 
of pipe was possible over most of the 
line, with angular terrain making neces- 
sary only about 20 miles of single-joint 
pipe. The double-jointing yard was 
moved at approximately 20-mile inter- 
vals, and pipe-stringing was carried on 
by 6 to 10 stringing trucks. When pipe 
was being initially received, 38 string- 
ing trucks were used to transport it 
from the railheads at Kelso and Yermo, 
California, to the storage and double- 
jointing yards. The best pipe-stringing 
day saw 32,000 ft of big pipe laid out 
along the right-of-way. This run was 
on flat terrain near the pipe yard. The 
lowest day saw 3500 ft of pipe strung, 
and took place in a mountainous area 
where the stringing trucks had to be 
towed in and out with tractors. 

The high percentage of double- 
jointed pipe used allowed the welding 
crew to set a good pace in spite of the 
high winds. Their best day was 16,200 
ft. The spread used 250 and 300-amp 
welders, which were pulled on track 
wagons by tractors. All welds were 
made for 1125 psi hydrostatic test. 

The 40-ft lengths of 30-in. by %-in. 
pipe used on the line has a strength of 
72,000 psi. Approximately 25,000 ft of 
30-in. by %-in. pipe also was in- 
stalled in restricted areas near rail- 
roads, highways, and populated areas. 
At points where railroad or highway 
crossings were made, the pipe was en- 
cased in 36-in. by 5/16-in. steel casing. 

The 22 main line valves installed 
were 24-in. by 30-in. plug valves, 
equipped with motor operators. Blow- 
off valves were 12-in. by 30-in., with 
take-off valves on the line varying in 
size from 6-in. to 20-in. 

Although most terrain varied be- 
tween flat stretches and “foothill-type” 
mountains, some of the ruggedest con- 
ditions were encountered near Bar- 
stow. Here, the line runs through Kane 


D-90 


Five weeks of intensive drilling, using percussion drills 
mounted on cranes, were required to set the initial charge for right 
of-way blasting over the Ord Mountains. 


Pipelayer cradling the pipe 
on wrapping and doping 
operation. 


Welding operations were curtailed periodically by high winds 
These welding machines are mounted on Athey tracks 
and pulled by tractors. 
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Springs Canyon and over the tortuous 
Ord Mountains. Kane Springs Canyon 
presented a deep defile with near-per- s M S b s NOW 
pendicular ve necessitating oa Begin y u scription ! 
winching of all equipment. By the mid- 
dle of May, trenching had progressed The Petroleum Engineer Yr. 
to the canyon’s west wall, where a back- Drilling and Producing* . Shares ids Yrs. 
hoe was winched up the steep grade by 
two tractors. The Refining Engineer* . . : se « Yr. 

At the Ord Mountain crossing, ap- Yrs. 
proximately 15 miles south of Bar- 
stow, the right-of-way traversed an al- The Pipeline Engineer* . . . . . . . Yr. 
most inaccessible pass composed of Yrs. 
solid rock. Five weeks of drilling, us- 
ing percussion drills mounted on a 
crane, were needed to set the initial 
charge. 

These two areas were the only parts ; 
of the line where right-of-way oa 0 Payment Enclosed ; “te 
had not been completed prior to the 
arrival of construction crews. 


The Petroleum Engineer s Yr. 
For Management** ...... . (9$13.00 3 Yrs. 


*Sneciclized Edition of The Petroleum Engines 





NAME 


Three Suspension Bridges POSITION 
Although the right-of-way is almost 
entirely in the arid climate of the Mo- ADDRESS 


jave Desert, three rivers were crossed 


on its route. Suspension bridges carry COMPANY 
the pipe over the Colorado River neat 
Topock, Arizona, the Mojave River CITY. ZONE STATE 
north of Victorville, California, and 
the Santa Clara River near Newhall. Please check division of industry engaged in 

The Colorado River suspension ] Drilling ] Refining ] Supply 
bridge, a 900-ft span, was built and =) Producing eT : Sieuntieaten 
will be operated by El Paso Natural - Pipe ae = a at Caciiiiiiee 
Gas Company, the out-of-state sup- = 
plier. It is of 34-in. pipe and was de- 
signed by Hoffman and Miller, of 
Phoenix, Arizona, and constructed by 
Fisher Contracting Company. The two 
90-ft towers that support the suspension 
cables were mounted on 50 ft rein- 
forced concrete piers. Load imposed 
on the bridge by the pipe and gas is in 
excess of 78 tons. 

The Mojave and Santa Clara River 
crossings were completed early in June. 
The bridge crossing the Mojave north 
of Victorville is 400 ft long, and the 
Santa Clara span near Newhall is 650 
ft in length. Both crossings are suspen- 
sion bridges. 








Contractors 

The Needles to Newhall segment 
was constructed by R. H. Fulton and 
Company. The Alhambra to Newhall 
segment, completed last fall, was 
divided among three contractors: Alex 
Robertson, Macco Corporation, end 
Joe E. Young Pipeline Contractors, Inc, 
The compressor station at Needles was 
designed by M. A. Nishikian and 
Company, and is being constructed by 
Peter Kiewit Sons 


ee “THE COMPANY'S DOING $0 GOOD 


Acknowledgment is made to the 
Southern California and Southern THEYRE GOING TO CONVERT THEM ALL!” 
Counties gas companies, and to the 
News Service of Caterpillar Tractor 
Company for data and photographs. 

*x** * 
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Douse ammonium nitrate fertilizer with fuel oil (10 percent by weight), add a small but specific 
amount of dynamite to detonate and you have the recipe used to move Oregon mountains. 


Now they’re using 


Fertilizer for 
Rock Blasting 


Ordinary ammonium nitrate fertilizer right out of the garden shop combinea 


with diesel fuel, Primacord, and a small amount of dynamite has sharply 


Charles J. Knapp 


Monsanto Chemical Company 


“FIRST THING you know they'll be 
shootin’ with oatmeal.” 

The leathery-faced powder fore- 
man, with 40 years of blasting experi- 
ence behind him, glanced briefly at the 
other members of the blasting crew, to 
see if his humor was appreciated. It 
was. 

The scene was high on the side of an 
Oregon mountain, where Morrison- 
Kundsen Company, Inc., one of the 
world’s largest engineering and con- 
tracting organizations, is constructing 
a powder project. The immediate prob- 
lem was to clear way on the side of the 
gorge for a flume, through which the 
waters of the stream now running 
hundreds of feet below will be diverted 
by means of a dam. 

These men represented years of 
blasting knowledge gained in mines and 
quarries, building logging roads to 
timberlands and damming mountain 
streams for power projects. In their 
time they'd worked with every type 
of blasting material manufactured — 
so they thought. But now they were wit- 
nessing something new. They were go- 
ing to shatter the solid rock beneath 
their feet with, of all things, a fertilizer. 
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They watched intently as a demon- 
stration team poured loose ammonium 
nitrate fertilizer —in pellet form — 
directly from the bag into a blast hole. 
Then they doused the nitrate with die- 
sel fuel oil as it tumbled into the hole. 
Powder man-helper teams repeated 
this operation — pouring the fertilizer 
and fuel oil into the hundred-odd other 
holes drilled in the area. 

The last hole was loaded, and while 
the powder foreman strung his Prima- 
cord from hole to hole, word was 
passed to clear the area. Deep throated 
bulldozers, agile “cats” and ponderous 
power shovels quit their jobs moving 
tons of rock and dirt about and headed 
for the safety zone. Workers clambered 
aboard heavy duty Euclids for the ride 
back up the winding road to the lip of 
the gorge. A lone pickup truck made a 
final check of the work area. 

The foreman, crouching beneath a 
heavy “cat,” raised his arm. He would 
fire in exactly 60 seconds. Watchers 
held their breath, glanced at their 
watches and then far down the moun- 
tainside, where tiny red flags marked 
the explosion area. 

Someone counted the seconds aloud 


reduced the cost of rock blasting in the mining and construction industry 


— “S55...56...57...” From afar 
came a faint rumble... the little red 
flags began to tilt...the ground on 
which they stood rose slowly... then 
the rumble became a roar as the earth 
suddenly erupted. A brief glimpse of 
a mightly upheaval, then the explosion 
area was obscured by dust. 

A brisk mountain breeze whisked 
the dust cloud away. 

Motors started, men climbed back 
into trucks. A few minutes later the 
foreman and his crew were again stand- 
ing in the work area now a mass of up- 
heaved, shattered rock and gravel. 

“All right, I'm convinced,” the fore- 
man said. He shook his head in admira- 
tion as he surveyed the results of the 
blast. “Maybe oatmeal won't do it, but 
fertilizer sure will!” 

Thus he joined the fast-growing 
numbers of powder men and contrac- 
tors who, in recent months, have been 
letting ammonium nitrate fertilizer, 
used as an explosive, help solve some 
of their problems. 

There are three major factors about 
ammonium nitrate fertilizer which ap- 
peal to men doing open air blasting. 
It’s safe to ship and handle, does the 
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NOW! 


A 
BRAND-NEW 
CONCEPT 
IN FLOW 
epee VSP 4), ick 


inherently Accurate! 


Eliminates Inaccurate “Spot 
Counting! 

Continuous integration assures 
highest precision. 


Eliminates Cam and Linkage Errors! 
Unique design balances differential 
pressure signal directly against 
centrifugal force. 


Eliminates Calculations! 
Automatically extracts square root 
shows totals in desired units 


Eliminates Fire and Explosion 
Hazards! 

Simple, all-pneumatic operation 
requires no electric motors, wires, or 
contacts. 


Now you can integrate the flow of all process fluids 
or plant services continuously .. . with new accuracy 

. . complete safety! The all- -pneumatic Foxboro 
Flyball Integrator completely eliminates intermittent 
counting and fire hazard. Its simple, force-balance 
operation utilizes the 3-15 psi air signal from any 
conventional differential-pressure flow transmitter. 
This signal is continuously balanced against the 
“flyball” force of the instrument's pneumatically- 
driven turbine. The square root function is automat- 
ically extracted .. . you read flow totals directly. 


The Flyball Integrator mounts at the point of meas- 
urement or on a panel hundreds of feet away. Re- 
sponse and accuracy are completely unaffected by 
ambient temperature changes or pressure changes in 
turbine air supply. Ideal solution to all plant fluids 
accounting and in-process inventory checking. 
Write for complete details. The Foxboro Company, 
3810 Norfolk St., Foxboro, Mass. 


/ (OX BOR‘ ) FIRST IN FLOW 
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gravel to a pound and a half in hard 
rock. 

Powder men, with technical advice 
from Monsanto field men, are finding 
it a relative cinch to use ammonium ni- 
trate fertilizer as a blasting material in 
open air jobs. It has been used success- 
fully in 2, 4, 6, 8 and 9-in. holes. Mon- 
santo’s field and laboratory tests are 
providing a continuing flood of techni- 
cal data. 

Already, ammonium nitrate fertilizer 
has been used successfully by quarries 
in Pennsylvania, Michigan, and Flor- 
ida. It has been used in iron ore pits in 
Minnesota and strip coal mining opera- 
tions in Ohio and Illinois. The A. E. 
Burgess Contracting Company has 
found it does the job economically on 
an Alabama highway construction proj- 
ect, so have Moss-Thornton Construc- 

Ammonium nitrate fertilizer gives a lift to construction activities underway in Georgia. It is tion Company engineers working on a 


being used as an explosive to clear land for a modern $15,000,000 electronic push-button ‘oint venture with Morrison-Knudsen 


retarder yard at Atlanta for the Southern Pacific Railway system. ° : 
in building a gigantic railroad yard at 


Atlanta. Monsanto’s Lion Brand Am- 
monium Nitrate fertilizer is also prov- 
ing a cost-saver for open pit copper 
mining operations in New Mexico and 
Arizona. 

Blasting with ammonium nitrate 
fertilizer has been done overseas as 
well as in the United States. They're 
using it in copper mines in Mexico, 
also in copper and silver mines in 
Chile and Peru. Recently a shipment 
went to Basra, Iraq, where a contrac- 
tor will use it constructing a dam 

It is being used successfully around 
the world in earth, sandstone, shale, 
slate, dolomite, limestone, basalt, gran- 
ite, and taconite. 

Acknowledgment is made to Mon- 
santo Magazine, of Monsanto Chemi- 
cal Company, for permission to publish 
this material. x** 


job just as well and a lot cheaper than 
conventional blasting materials, and 
it can be controlled, 
Handling the 50-lb bags is easy and 
safe: The material remains fertilizer 
until after it is mixed with fuel oil and 
placed in a blasting hole together with 
Primacord and a small quantity of 
dynamite which acts as a detonator. 
All things being equal, shooting with 
ammonium nitrate fertilizer averages 
about a third of the cost of using con- 
ventional blasting materials. The per- 
centages have varied in some instances 
from 25 to 50 percent of former blast- 
ing costs. 
For an experienced powder man the 
transition from conventional blasting | 
agents to the fertilizer is pretty simple, 
since the “powder factor” — the ratio th 
of pounds of blasting agent to cubic 
yards of earth—is the same. With \zpwistowsk! STILL CAN'T FORGET THAT YEAR We 


both nitrate and gelatin dynamite, for = 127 
example, the “factor” varies from a : SPENT AS A LUMBERTACK/~ 


quarter pound per cubic yard of loose 
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Blow-Case 
used to move 


heavy oil from 


lease tanks 


Saves gager's time and the company 


money on leases where producer-supplied 


gas is available 


HIGH POUR point oil is a thorn in 
the gager’s side in some areas. It con- 
geals in cold weather even in hot 
weather, depending on the crude, when 
the temperature drops below a certain 
point. 

Producers keep high pour point oil 
from congealing in their tanks with 
agitators or heated coils in the tanks 
When this oil hits Interstate Pipe Line 
Company's suction lines to the pump- 
ing units, it gets sticky, stubborn, and 
exasperating. Frequently portable 
booster pumps must be attached at the 
lease tanks to get the crude to the 
pumping units, and starting the oil 
moving at one lease may take a couple 
of hours or more. 

When gas is available as a by-prod- 
uct of the field, it can be used as a jet 
to clear the suction lines of old oil be- 
fore running the new, but this is a time- 
consuming operation also, often re- 
quiring extra steps between tank and 
pump, and a good deal of determina- 
tion in clearing the pump gas 

Now, Interstate employee ingenuity 
has produced a system of moving high 
pour point oil that is simpler and saves 
time and money on some leases. It em- 
ploys a “blow-case,” which operates in 
principle like a pump with gas supply- 
ing the pressure directly against the oil. 
The blow-case operates most economic- 
ally at locations where gas is supplied 
by the producer, as in Franklin field of 
the Sunset (Louisiana) District where 
the idea has been introduced. 

Charlie Hagius, Sunset District me- 
chanic, and George Crain, former dis- 
trict engineer, were working on the idea 
of a gas injection attachment to kick 
the oil to the pumping unit when it was 
discovered that producers were using a 
similar attachment as a salt-water dis- 
posal unit. It was adapted for pipeline 
use, and now two of the blow-cases are 
attached at leases in Franklin field. 

Hagius and Crain shared $100 as 
Coin-Your-Ideas winners for the 
system. 

The blow-case is a cylinder about 4 
ft long and 2 ft in diameter. It is in- 
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Below, W. A. "Chick 


Tillman of Sunset (Louisiana) District opens 
gas valves on blow-case to start high pour point oil moving from tank 


at left through the suction line to the field pumping unit. Use of 
blow-case saves time and money on high pour point oil, due mainly 
to simplicity of its operation. Above, W. S. Dennis (standing), field 
gager, and Jesse Wallace, gaging foreman, in the Magnolia [Ar 
kansas) District, are seen using more conventional method of moving 


high pour point oil 


by attaching a portable pump to the suction 


line. Blow-case might not be feasible in areas where producer-gas is 


unavailable. 


stalled as close as possible to the tank 
in a battery nearest the field pumping 
unit. When the tank valve is opened 
and the heated or agitated oil reaches 
a certain height in the case, a three-way 
valve closes the vent exhaust line and 
opens the gas inlet line which shoots 
100-psi of gas pressure into the case to 
push the oil into the suction line. A 
check valve prevents the gas from back 
ing into the tank line. As the oil in the 
blow-case drops from the gas pressure, 
the gas supply closes off, the gas is 
vented to the atmosphere some dis 
tance away, and the case starts filling 
up again with oil. This cycle is repeated 
until the high pour point oil reaches 
the pumping unit, the time varying 
with the length of the suction lines 
After turning on the blow-case, the 
gager goes to the pumping unit and 
starts it, bleeds it, and then returns to 
the blow-case and shuts it off. In the 
case of Franklin field, the operation 
takes the gager about 30 minutes to 
put the lease on Interstate’s line, 
whereas it formerly took about two 
and a half hours using a gas jet system 
“It was a mess getting this oil to 
move before we installed the blow- 
case,” says Field Gager W. A. “Chick” 
Tillman. “Sometimes I had to make 
several trips between the lease and our 
pumping unit. Now it takes only one 


round-trip, because this attachment 
tool prool 

On the lease where 
demonstrating the operation, the pump 


and safer, too 
Tillman was 
ing unit is separated from the lease 
tanks by a swampy area, and going 
around it is a good half-mile’s distance 

With blow-cases operating success 
fully on suction lines at two leases in 
Franklin field, Sunset District ts plan 
ning to extend the attachment’s use by 
converting three discharge lines to suc 
tion lines. Blow-cases would replac 
three pumps on these lines 

\ blow-case installed comes to about 
$1000, and costs $100 a year for main 
tenance. A regular booster pump 
stalled is $1600, with $500 required 
yearly for maintenance. The blow-case 
uses twice the gas of a conventional 
booster, but in the case of produce 
supplied gas the charge is nominal 

Construction savings also are seen as 
a result of blow-cases. It's contended 
that smaller suction lines could be laid 
on some leases, with the difference be 
ing enough to buy a blow-case and 
fittings 


Acknowledgment 

Thanks to The Liner, company mag 
azine of Interstate Oil Pipe Line Com 
pany, for permission to publish this 


material *~** 
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CLOSED INTERMEDIATE OPEN 
POSITION POSITION POSITION 


You Get Free and Easy Opening and Closing in 


W-K-M. LEVERLOCK* GATE 


You never have trouble opening or closing, even the largest W-K-M & 


Pipeline Valve, against any pressure, in any service condition. 


The exclusive centralizing mechanism found only in Leverlock Valves 
is the answer. This positive-acting mechanical device holds the gate 
and segment in a collapsed positicn so there is no tendency to wedge 
while valve is being opened or closed. 

W-K-M Gate Valves give you longer service with less maintenance. 
They are your best valve investment for all pipeline services—in sizes 2” 
through 34” (Sizes 6” and larger are Leverlock Valves), ASA 300 Ibs. to 
ASA 900 Ibs. Sizes 2” through 12” are available through supply stores. 


*rmapemark oF QC iInDUSTRIES, INCORPORATED. 


W-K-M 


oiviston of CC) C f snNDUSTRIES 


s‘mecoeroeate)_es 


PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


VALVES 


Other features that make WKM 
Valves leaders in pipeline service— 


@ Parallel Expanding Gate provides con- 
trolled force seating — upstream, down- 
stream. @ Through-Conduit assures full 
volume, free flow with no turbulence — no 
pressure drop — free passage of scrapers. 
@ Renewable Seats—may be installed 
while the valve is in the line. © Pres- 
sure seal bonnet, seals tighter as pressure 
increases. @ Superfinished stems — 
Enclosed packing box — seat lubrication. 


Write Dept. G-10 for your copy of the new W-K-M 
4SA Through-Conduit Gate Valve Catalog 300 
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Export gas line. Latest major propo- 
sal for an export natural gas pipeline 
from Alberta to the south has advanced 
one stage, with the formation of Al- 
berta and Southern Gas Company 
Ltd., as the operating company that 
would build and own the big-inch line 
to run from the Rocky Mountain foot- 
hills region fields to San Francisco. Di- 
rectors of the new Alberta company 
are representatives of the sponsoring 
companies: Canadian Western Natural 
Gas Company, Ltd., and Northwestern 
Utilities, Ltd., the Alberta gas utility 
companies; Canadian Bechtel, Ltd., de- 
sign and engineering of the proposed 
line; and Pacific Gas and Electric Com- 
pany, which is the intended purchaser 
of the gas. 

Initial plans call for a line with 
capacity of about 450,000,000 cu ft a 
day, but already the sponsors visualize 
a vastly greater market. Evidence of 
this is the unusual contract that was 
signed at the beginning of September, 
for delivery of future discovered foot- 
hills gas from Shell Oil Company leases 
to A & S. Shell has committed up to 5 


trillion cu ft from any reserves that it 
may discover in southwestern Alberta 
over the next 10 years. The past record 
of foothills region gas discoveries indi- 
cates that the prospect of this contract 
being fulfilled is extremely good. 

Shell also has committed to the new 
company an average of 200,000,000 
cu ft a day of gas from its existing four 
foothills fields: Waterton Park (new 
and just starting development and 
evaluation drilling), Sarcee (also a re- 
cently discovered field) , Crossfield, and 
Homeglen-Rimbey. 

The other steps that must be taken 
successfully before the new project can 
get into operation are the applications 
to three governmental authorities: The 
Alberta Oil and Gas Conservation 
Board for permission to export the gas; 
the dominion Board of Transport Com- 
missioners for authorization of the pro- 
posed route, and the Federal Power 
Commission for permission to import 
the Canadian gas into the United States. 
The earliest date at which construction 
could likely start is 1959, even if all 
applications are successful. 


Westspur. Westspur Pipe Line Com- 
pany gives its August throughput at 
56,500 bbl per day. This is an increase 
of 4013 bbl per day over July, when 
traffic did not come up to expectations 
The June average was 55,372 bbl per 
day compared to 52,487 bbl per day in 
July. 

The substantial growth factor in 
Westspur traffic this summer is appar- 
ent from the excess of more than 10,- 
000 bbi per day in the August figure 
over the cumulative average through- 
put of 46,191 bbl per day in the first 
seven months of 1957. A deterrent ele- 
ment in the next few months will be the 
limitation on exports to the United 
States, due to the schedule set up by 
the committee on voluntary restric- 
tions under Captain Carson. West- 
spur had hoped to build up export vol- 
ume to the Great Northern refinery in 
St. Paul, Minnesota. The replacement 
of Alberta crude by Saskatchewan at 
the Imperial Oil refinery in Sarnia, On- 
tario, however, appears to be continu- 
ing, and this will be an offsetting fac- 
tor in stimulating further throughput 





When experience 


counts... 


From first clearing of right of way 


through station construction, backfill 
clean-up and final line test, Shamrock 
men and machines give you custom 
services. 


Trained personnel and modern 
equipment combined with 20 years 
experience give you satisfaction in 
every phase of pipe line construction 
— crude, products, gas lines, stations. 


Shamrock 
Construction 
Company 
H. F. Finnerty, President 


MUTUAL BUILDING 
LANSING, MICHIGAN 
Phone: Ivanhoe 40625 


Complete facilities for any pipe line job 











FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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Westspur officials forecast a monthly 
growth of approximately 3000 bbl per 
day for the rest of the year. 

The 1957 construction program is al- 
most finished. The Glen Ewen terminal 
facilities are in operation and the 
terminal building is under construction 
All tie-ins on the main line loop are 
completed. The Midale field is com- 
pletely electrified, and extensions will 
be connected to the electric power sys- 
tem as new batteries are installed. The 
Westspur system at the beginning of 
August had 384 batteries in operation, 


including 120 in the Steelman field, 127 
in the Alida and Nottingham fields, and 
63 in the Midale field 


Kenora River Crossing. Progress is 
painfully slow on the major bottleneck 
that will delay completion of the North- 
ern Ontario Crown Pipe Line Corpora- 
tion 30-in. natural gas pipeline between 
the Manitoba-Ontario border and Port 
Arthur on Lake Superior. This is the 
6000-ft triple crossing of the Winnipeg 
River a mile downstream from Ken- 
ora, under contract to Canadian River 





FLEXIBLE 


RUBEROID ROCK SHIELD 


means extra safety in extra tough areas 


Oil and gas pipelines need extra protec 
tion from rock abrasion and penetration 
in areas such as mountain cuts and river 
crossings Ruberoid Flexible Pipeline 
Shield is the made-to-order extra protec 
tion to insure long, maintenance-free pipe 
line performance. 

Ruberoid Pipeline Shield is made of 
premium felt, saturated with Bitumen and 
lined on one side with a tough kraft crepe 
paper to provide more flexibility. This 
rugged, durable covering will withstand 
extremes of abrasion and penetration and 


keep lines in service without costly repair 
interruptions. 

Ruberoid Pipeline Shield is easy to ap 
ply right over the standard felt and enamel! 
outer covering. It is available in 8’ to 10°2 
lengths ... in widths from 17” to 60” to fit 
any size pipe. One or two man crews can 
install it quickly with 1” metal strapping. 
Seals (600 per 1000’) are just as simple 
to install. 

When laying pipelines in extra tough 
areas, add an extra margin of safety with 
Ruberoid Pipeline Shield. It will provide 
extra years of trouble-ffee service. 


Construction, Ltd. Three channels 
have to be crossed, with two islands be- 
tween consisting of solid rock crags 
up to 100 ft above water level. The ap- 
proach on the east side rises to almost 
300 ft and on the west side to about 
200 ft. Vernon Gayheart is general 
superintendent, Blackie Tubbs, rock 
foreman. 

The contractor is using two twin 
drill units hung from sidebooms of Cat 
583 pipelayers, and a small Gardner 
Denver “Arrowtrack” drill mounted on 
its own tracks, winched by a Cat 583, 
to drill the right-of-way and ditch on 
the land portions. For the river bed a 
14-ft ditch is being drilled by three 
double churn drill units on welded steel 
pontoon barges, anchored with 54 -in 
steel cables to both sides of the chan 
nels. Shot holes are cased for loading, 
then the 6-in. casing is pulled before 
they are blasted. C.I.L. 75 percent for 
cite is being used for blasting. Shot 
rock is dug out of the channel by a 
dragline. 

The total ditch distance under water 
is approximately 1260 ft. The channels 
are fairly level, with solid granite rock 
base. One channel contains some sand 
stringers over the rock. The current 
flows at about 12 to 15 mph and eleva 
tion of the water varies considerably 
through each week because of the 
variations in operation of a large pulp 
mill at the point where Lake of the 
Woods empties into the river 

Objective ditch completion date is 
December |, but it is not expected that 
this can be met unless an exceptionally 
open fall season occurs. Snow normally 
starts in this region in October and can 
be several feet deep before the end 
of November *** 





Don’t Miss 
the 1957 
Construction 
Round-Up 


listing those lines that are un- 
der construction, planned or 


proposed. 


Beginning on page 
D-21 


The RUBEROID co. 


Executive Offices: 500 Fifth Avenue, New York 36, N. Y. 
Western Division Offices: 307 N. Michigan Ave., Chicago 1, Ill. 


in this issue 
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F HILCO! 





Philco Microwave Delivers Outstanding System Reliability, Economy 


of Installation and Operation, Simplified Equipment Maintenance! 


Philco microwave is proving itself in a growing 
With 240 


baseband capacity for telephone, rele 


number of pipeline applications 
channel 
metering and remote control— including reserve 
for high-speed computer data 
Philco tills 


and long-range requirements of 
x iM 


capacity 


transmission microwave both 


immediate 
modern pipeliners 

Semiconductor rectifiers replace conventional 
new Philco heavy duty tubeless 


tubes in the 


power supplies, assuring minimum mainte- 
nance and significant reductions in opefating 


costs. Printed wiring panels increase circuit 


PHILC 
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stability, simplify held maintenance. Klystrons 
are cooled by convection—compact heat sinks 
eliminate the need for bulky blowers 

Here is reliability of performance unaffected 
by severe weather, free from the many limita 
tions of wire and pole line construction, 
unhampered by problems of difficult terrain, 
over-water transmission or expensive rights 


ot-way 


Philco engineers will be happy to help with 
Please 


your special microwave requirements 
contact us for further information 
.and you'll choose PHILCO 


Philadelphia 44, Pennsylvania 


Look ahead 


Government & Industrial Division 


in Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 
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Leslie Orr Rowland 


Westcoast System 
Completed Ahead of Schedule 


Not quite two years required to construct 649-mile, 30-in. gas line from 


Peace River area, Canada, to Sumas, Washington, over the Canadian Rockies 


Pipe gang on section two in mountainous 
region where steep grades were the order of 
the day. 


THE SECOND conquest of the Cana 
dian Rocky Mountains by pipeline, 
launched in the late fall of 1955, was 
completed two months ahead of sche- 
dule by Westcoast Transmission Com- 
pany, Ltd., with its 649 miles of 30-in. 
natural gas pipeline. The system ex- 
tends from the Peace River block gas 
fields to the United States border at 
Sumas, Washington, a short distance 
east of Vancouver in British Columbia 

Final tie-in weld on the last section 
to be completed was made near the 
northern end of the line on August 10, 
and the entire line was tested by the 
third week in August. The original 
scheduled completion date had been 
November |, 1957, not quite two years 
from the start of construction. 

System began delivering gas under 
firm contracts September 1, with a 
build-up expected quickly to the initial 
volume of 300,000,000 cu ft per day. 
Even before completion plans were 
underway for an early increase of 
rated throughput from the initial 400,- 
000,000 cu ft per day to 650,000,000 
cu ft per day. 

Work on the first four down-the-line 
compressor stations and on the input 
station was well advanced at the end 
of August, with all jobs proceeding on 
or ahead of schedule. The large gas pro- 
cessing and sulfur recovery plant near 
the point of origin of the line was also 
going ahead on schedule, with the more 
urgently needed units being pushed 
ahead. 

Designed and engineered by Cana- 
dian Bechtel, Ltd., for the owner, the 
Westcoast line traverses some country 
that has never been touched by pipe- 
line before. It is the first major natural 
gas trunk line to be built in western 


Canada and provides a transportation 
outlet for one of the largest gas reserves 
in Canada, the Fort St. John and adja 
cent fields in northeastern British Co 
lumbia and northwestern Alberta 

Market area served includes the en 
tire interior of British Columbia, with 
a population of more than 100,000 ac 
cessible to gas service, and the almost 
insatiable Pacific Northwest region in 
which the El Paso system has con- 
tracted to take the major portion of the 
gas to be moved through the Westcoast 
line. 

The 1957 program actually was con 
siderably less than half of the total line 
construction, although it included a 
large part of the auxiliary facilities. Be 
cause of the early start in the lower 
Fraser Valley in November 1955, im 
mediately after construction was auth 
orized by the various governmental 
authorities, and because of extensive 
winter work on pipe stringing and 
double jointing as well as clearing and 
grading right-of-way, the 1956 con 
struction season saw approximately 
434 miles of pipe in the ground, leav- 
ing only about 225 miles for the 1957 
season. 

The outstanding accomplishment of 
1956 was the completion of all pipe- 
laying on section one, the first 120 
miles from the point of origin at Tay- 
lor, British Columbia, a short distance 
south of Fort St. John on the Alaska 
Highway. This job was contracted to 
Dutton-Williams Brothers, Ltd., under 
spread superintendent Orville (Red) 
Graves, who was succeeded about half- 
way through the job by Thelmer E. 
Davis. This section, which crossed the 
main continental divide in the moun- 
tains, was kicked off at the beginning 
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Compressor Station at Clarksdale, Miss. and Dispatching and Dehydration Station at Eunice, La., 
which cre among those interconnected by RCA Microwave System 








Texas Gas 
Transmission Corp. 
installing 32-Channel 
RCA Microwave System 


LY 


RCA Microwave 

Network Provides 32 Voice 
Channels Expandable 

to 60 Channels in 
700-Miie System 


switchboard facilities at Guthrie and 
Owensboro to all other system points and 
tem. The initial 32 channels will include provide instantaneous service between any 
dispatching and operational party lines, two locations. Installation is on a turn- 
private lines to each compressor station, key basis by RCA which is also training 
and a mobile radio control circuit to con- Texas Gas personnel in Operation and 
nect 118 mobile radio units maintenance 
Twenty-three compressor stations, pius Further particulars on the use of dependable 
field offices in Kentucky, Tennessee, Missis- RCA Microwave in utilities, pipelines, off- 
sippi, Arkansas and Louisiana, will be shore drilling, turnpike and other applica- 
provided with dependable integrated [ions will be mailed on request. RCA 
communications facilities Microwave specialists are experience- 
qualified to answer your questions and 





Texas Gas is currently installing an RCA 
CW-20A Microwave communication sys- 


The new microwave network will tie help plan your installation 


fran 


RCA MICROWAVE RADIO ... . performance-proved in more 
million channel miles of operating systems throughout the 


orld 


Radio Corporation of America 


RADIO CORPORA TION P Communications Products 


Dept. Y-127, Building 15-1, Camden, N. J. 


of AMERICA ] Please send me lotest literature on RCA Microwove 


COMMUNICATIONS PRODUCTS 
CAMDEN, WN. J 


n Canada: RCA VICTOR 


Company Limited, Montrea 
Hove RCA Representative get in touch with me 
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Crew lines up joint of pipe for the stringer 








of May and was welded out in Novem 
ber with snow on the ground and be 
low-freezing temperatures for the last 
two months 

Ditching on this section included 
about 35 miles of rock, comprising the 
entire east slope of Pine Pass and part 
of the descent down the west slope to 
Azouzetta Lake where the 
ended. Extremely heavy timber was 
found in this area and there were fre 
quent stretches of swamp and muskeg, 
between the rock outcrops, involving 
mud problems in wet weather. The por 
tion over the summit of the pass was 
solid rock for several miles, with typi 
cally steep mountain grades, including 
combinations of hills and side grades 
As the season was unusually wet, mud 
was a constant obstacle and the maxi 
mum footage was about 7000 ft pe 
day, with an average of about one mile 
per day for the entire job 

Most of the ditching was done by 
nine backhoes. Three rotary ditchers 
were used wherever it was practical to 
run them in for short distances, and 
they were winched in to some well- 
filled places between rock outcrops for 
as little as 200 or 300 yards of ditch 

Rock ditch was drilled with jack 
hammers and twin wagon drills, the 
latter mounted on tractor sidebooms 
In many places the right-of-way had 
to be drilled and shot to a depth of 10 


section 








ft in order to level it enough for ditch 
ing and movement of vehicles. This was 
done with a jackhammer crew as much 
as possible, followed by drills when 
necessary 

An unusual feature of the spread 
was its complete self-sufficiency in ac 
commodation, with a _ huge 
camp comprising 89 units that could 
house up to the maximum number of 
600 men who were employed on the 
spread at the peak of activity. Catering 


trailer 


was handled under subcontract by a 
Vancouver firm that specializes in 


camp catering 


Heavy Rains On Section Two 
The larger second section, made up 
of 210 miles running almost straight 
Azouzetta Lake to Mile 
post 329.4 a short distance south of 
Alexandria and the No. 5 compressor 
station at Australian, was awarded to 
Canadian Bechtel, Ltd., 
145 miles in the 1956 construction 


south from 


which laid 


season, leaving 65 miles for 1957 

The Bechtel spread, under superin 
tendent Mike Finnerty, encountered a 
large amount of rain in the early part 
of the 1956 season and throughout 
1957. This complicated a_ difficult 
ground condition consisting of many 
sections of bog and swamp that are 
heavily wooded and hold water in the 
ground 





WHEN YOU NEED... 
NICOLET ASBESTOS PIPE LINE FELT 


10> Reflecto-Supreme—(White asbestos) plain or perforated, scrim reinforced. 
Reflecto-Felt——(White asbestos) plain or perforated, glass strand reinforced. 
8+ Tufbestos—plain or perforated, glass strand reinforced. Coal tar or asphalt 
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15+ Standard—plain or perforated, glass strand reinforced. Coal tar or asphalt 


BITUMASTIC No. 50 Coa! Tar, Cold-Applied Pipe Line Coating 
and all other Koppers cold-applied Protective Coatings. 
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**FIELDJOINTER’’ 
Welded Field Joints 
Mechanical Couplings 
Casing Insulators 
Bell Joint Leak Clamps 


ANODES—Graphite, Magnesium, Zinc 
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Tops in 


Pipeline Performance 


@ The Insley Pipeliner is built for the daily punishment of 
the toughest jobs. If your jobs call for a machine with the 
stamina and dependability to work through all types of 
terrain, the Insley Pipeliner is the answer. It was designed 
to withstand the severe operating conditions of cross- 
country pipelining. The Insley Pipeliner is fully converti- 
ble for hoe, shovel, dragline, clamshell and crane work, 


and is available with gasoline or diesel power 


Insley Pipeliner working on H. C. Price 
Company spread near Morehead, Kentucky 
INSLEY MANUFACTURING CORPORATION 


OFFICES NDIANAPOLIS 6. IND 


WEST IAST DIVISION—LOS ANGELES 54, CALIF 


THE MAX! CORPORATION (Subsidiary) LOS ANGELES 54, CALIF 
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This steep slope is the north wall of Peace 
River Valley. 





















The spread worked from the south 
end of the section, finishing up on the 
south slope of Pine Pass, and drilling 
and shooting through a total of 15 to 
18 miles of discontinuous but tough 
rock in the last 35 miles. 

Grades were particularly steep in 
this region, which is pure mountain 
terrain, and in many places there was 
almost a straight drop of 1000 ft or 
more from the right-of-way grade to 
the highway below. Access shoo-flies 
were cut as much as possible, using 
switch-backs to reach the right-of-way, 
but the average frequency through the 
heavy rock area was about every three 
miles. This portion also was heavily 
wooded. 

The first 100 miles from the south 
end were along the Fraser Valley and 
across the numerous tributary creeks 
that intersected the right-of-way, some 
of which presented steep grades up to 
30 percent and made anchoring of 
tractors necessary for lowering in. This 
portion also had the heaviest timber 





Initial compressor station near Taylor, B. C., in late stages of construction 
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Final tie-in being made on Alberta line of gathering system, just south of Taylor. 
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and the thickest soil, and nine heavy 
bulldozers were used by the right-of 
way gang for clearing and grading 
after the primary work of the subcon- 
tracted brushing to take off the heavy 
timber. The next 80 miles were along 
the valley of the Crooked River, which 
parallels the continental divide and 
which the right-of-way leaves for the 
last 30 miles to turn almost at right 
angles for the climb up the steepest 
part of the pass 

A mobile trailer camp was estab 
lished tor the 1957 season at this point, 
where the line also crosses the Par 
snip River, which runs parallel to the 
Crooked River for several miles and 
joins it a short distance to the north 
west 

The ditch work was kicked off on 
May 10 for the 1957 season, with con- 
siderable snow still on the ground 
Bulldozers were used to clear snow 
ahead of the rock gang, which worked 
independently of the ditchers and back 
hoes. Drilling was done with four sets 
of twin drills mounted on sidebooms 
of heavy tractors and powered by 600 
hp air compressors. An average of 350 
to 400 ft of ditch per day was drilled 
with each set and the rock ditch was 
completed just barely ahead of the pipe 
gang, early in August 

Shot holes were drilled with tungs 
ten carbide bits, averaging 8 ft of depth 
io ensure the minimum 6 ft ditch 
specified in the solid granite rock. Holes 
were drilled on 30-in. centers and 40 
percent gelatin was used to give com 
plete breakup of the granite so that it 
could be handled easily by backhoes to 
clean out the ditch. The average life of 
bits was 1000 to 1500 ft. Holes were 
Staggered across the ditch width 

Stringing, which was done under 
subcontract by Canadian Parkhill Pipe 
Stringing, Ltd., was handled with con 
ventional stringing trucks on the south 
ern portion of the section and as far as 
practical on the northern rock portion 
Transfer to Athey wagons was avoided 
for the most part by towing the trucks 
with one or two small tractors up the 
steep access trails and along the right 
of-way in this area 


Through Wild Country 

Pipelaying in the 1957 season was 
facilitated to some extent by the wild 
character of the region, with only one 
rail and one road crossing in the en- 
tire 65 miles. This compensated a bit 
for the supply problems imposed by 
the same factors 

There were two canyon spans that 
were too steep to bury the pipe, one 80 
ft across the Ralston Creek and the 
other 40 ft across the Bijou Creek. All 
other pipelaying was done conven- 
tionally. 
All equipment except welding ma- 














chines on the firing line was mounted 
on trucks, which had proved a time- 
1956 and was ex- 
tremely in the exceptionally 
wet summer of 1957 when some rain 
occurred almost every day. The weather 
in slowing 


saving method in 
valuable 


was the principal factor 
down progress so much that, in spite 
of the early start, the final tie-in weld 
was not made until August 15 

An average footage of one mile per 
day was accomplished on pipelaying 
and wrapping, and 9000 ft was the best 
day on the pipe gang. Steep grades 
throughout the job required consider- 
able winching of tractors and welding 
machines, and the welding machines 
all had to be anchored on slopes. Fre- 
quent cataracts crossed the right-of 
way, due to heavy runoff from rainfall, 
and these created patches of mud that 
made heavy going for the pipe gang 
and dope gang tractors. The pipe gang, 
however, got by with relatively light 
equipment, using an MD7 sideboom 
tractor for line-ups, a D7 towing the 
three track-mounted stringer bead ma- 
chines, and a D6 towing the four track- 
mounted hot pass machines. Only two 
welders were employ ed tor the stringer 
bead, and eight worked on the firing 
line. A feature of the spread was the 
employment of Canadian 
including tie-ins 


exclusive 
welders on all gages 
and utility 
into halves on two separate Athey wa 
mobility, but both 


The hot pass unit was split 
gons, for greater 
were hauled by the one tractor 

Ditching was done approximately 
SO percent by the two big ditchers that 
worked on the spread in 1956, and 50 
percent by nine backhoes, all of which 
were purchased new this season in 
Canada Ihe backhoes worked along 
with the ditchers as much as possible, 
and with the drills, and ditch was cut 
ahead of the pipe all the way because 
of the limited working space for back 
hoes on the right-of-way after pipe was 
strung 

The heavy equipment on dope gang 
and tie-ins, which featured the 1956 
construction, was on the spread again 
this season. The dope gang used four 
S83 pipelayers, and the tie-in gang had 
three. Tie-ins were spaced about a mile 
apart on an average, as the rolling ter 
rain permitted, but few slack loops 
were needed because the frequent hills 
involving sags and overbends, and the 
sidebends for curves required by the 
mountainous topography, provided 
plenty of slack most of the time 

The contrast in the two seasons and 
the moderate contrast in the terrain be- 
tween 1956 and 1957 was exemplified 
in the top footage of 12,600 ft of pipe 
welded on the best day in 1956, in 
September, in contrast to the 25 per- 
cent less laid on the best day in the 


current season 
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The “desert” section, number three, 
also occupied a large mileage of 209 
miles, starting at Glenwalker, 10 miles 
southwest of Merritt, just above the 
Coquihalla Canyon in the southern 
British Columbia mountains, and term- 
inating at the point where section two 
Started near Alexandria. This section 
was under contract to Conyes Con 
struction Corporation, with Harlan 
Evans as spread superintendent 


Stringers Have Problem 

This section included the parts of the 
right-of-way that are fartherest from 
good roads and involved the most dif 


ficult problems of access for stringing 


trucks. In both the 1956 and the 1957 
seasons, in several areas, stringing 
trucks had to use old logging trails, 
being winched up by tow-tractors on 
the steepest grades, and a time schedule 
had to be maintained for ingoing and 
outcoming because trucks could not 
meet on the narrow trails. In some 
areas it was possible to arrange for the 
trucks to use alternate trails for tray 
in Opposite leaving the 
right-of-way by a different trail on the 
return trip 


The first 55 miles were across the in 


directions, 


terior desert plateau, parallel to a very 
primitive and rough campers’ trail past 


several small wilderness lakes, contain 
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“BATTLE ROYAL 
against CORROSION 





MIDWESTERN 'S stable of Corrosion fighters 


& 424 


wherever they at 


MIDWESTERN PIPE LINE PRODUCTS COMPANY 
P. O. 1886, Tulsa, Oklahoma « Hickory 6-6144 


ATLANTA, GEORGIA 
313) Maple Drive 
Exchange 1335 


HOUSTON TEXAS 
21 Brier Dole Cr 
Mohowt 7.2493 


MT. PROSPECT, "i 
Bea 225 


Clearbrook 3.4439 


FOR FURT? 
ADVERTISED PROD\L 


PITTSBURON, Pa 
1125 Perk Bidy sh Ww the & 1 Nw 


TLAMOMA TY, ORLA rpoerian 


2.2527 


Eapresn 1.3952 Centre 











ing many steep grades where bending 
had to be done on 80 percent of all 
joints. Pipe for this area was all strung 
as single joints. The next 15 miles were 
up the almost inaccessible Deadman 
River Canyon from Savona (the main 
interior takeoff point for the Inland 
Natural Gas Company, Ltd., distribu- 
tion pipeline system). Then followed 
a stretch of 55 miles across country 
through heavily wooded terrain with 
no access roads, to a point where the 
line intersected the main Cariboo high- 
way, which it followed for the next 84 
miles to the end of the section. 

The Conyes spread, favored by com- 
paratively dry weather in the desert 


SHAPE CUTTER 


PAT NO. 2408517 
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with 
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terrain, got 122 miles laid in 
had only 87 miles to go this season 
The 1957 construction, slowed ma 
terially by the wet weather in the ofl 
desert region, averaged only a mile per 
day, although the pipe gang laid 250 
joints for a total of 10,000 ft on its 
best day. The country for the whole 
section is almost continuously rolling, 
with alternate hills and swamps, so 
that bends of all types fairly well did 
away with slack loops, and tie-ins were 
spaced far apart because of the few 


956 and 


roads and rail crossings and the unin 
habited nature of most of the terri 
tory. 

As was the case with the other 


MOTORIZED UNIT 


STANDARD MODELS 
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Pipe Cutting or Beveling without an H & M 





The simplicity of operation, and rugged, but lightweight con- 
struction of H & M Pipe Cutting and Beveling Machines, account for 
the speed and accuracy that is quickly attained, even by inc xperienced 


operators. 


The H&M line of machines and attachments is complete in 
every detail. 7 models of H & M machines are specifically designed 
to fit a range of pipe from 142” to 36” 

H & M attachments include the Shape Cutter, which gives precise 


and accurate cuts, using a proven pattern or templet 


— The NEW 


Out-of-Round, featuring greater accuracy in pipe cutting where the 
circumference of the pipe is of imperfect shape — The Motorized Unit, 
allowing all models to be furnished with a motor for fully automatic 
operation — the Flexible Shaft, which allows the operator to stand 
in front of the pipe being beveled, and observe the cur through the 


full 360 degrees. 


For the full story on the complete line, write H & M 
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spreads, the ditch was carried far ahead 
of the pipe, except for the 


miles where there was some danger of 


last eight 


caving. The job was welded out on 
July 20 and doped out the following 
day, with final tie-in welding completed 
before the end of July. Station tie-ins 
at the site of the No. 5 compressor 
station were made during the first halt 
of August 

This spread had the distinction of 
being the only one in western Canad» 
to have two double twin-arc welding 
units on its pipe gang 

One of the principal ditching hazards 
on the entire section was the frequent 
occurrence of stray boulders, often ot 


large dimensions, i 


1 the old glacial 
river channels that traverse the British 
Columbia interior. The boulders are 
found in largest concentrations at the 
hilltops, where the glacial streams de 
posited them because they were too 
heavy to wash down to the lower levels 
By using hand shoveling to dig the 
boulders out of the ditcher wheel 
trame, and by permitting the buckets 
to pick up the smaller ones, it was 
possible to cut a large proportion of 
ditch with the two rotary ditchers. On 
steep slopes the ditchers were winched 


with tow-tractors both up and down 





Difficult Grades and Poor Access 
The most diversified section, and the 
one that involved the most difficult 
grades and access, was section four 
contracted to Universal Pipe Lines 
Ltd., a subsidiary of Mannix, Ltd., with 
Vic Williams as spread superintendent 
This section began at Sumas, on the 
international border 50 miles east of 
Vancouver, and traversed the great 
swamp of Sumas Prairie, which is 15 ft 
miles in 
followed the 
36 miles to Hope 


subsea in elevation for 15 
length. Then it 

Fraser Valley for 
innumerable 
highly congested and heavily populated 
market garden and dairy farm region 
At Hope it turned east, away from the 
northward canyon section of the Fra 


lowel 


crossing fences in this 


ser, to plunge into the Cogquihalla 
Canyon, already occupied by the Trans 
Mountain Oil Pipe Line, and contain 
ing some extremely 
followed this for 20 miles, then left it 
to cut across 20 miles of the Boston 
Bar Creek Canyon to the head of the 
Coquihalla River, and turned up the 
Coldstream River Canyon for the last 
20 miles to the terminus at Glenwalker 
This spread also started at the down 


steep grades. It 


stream end of its section and worked 
up the line to the point of origin 
Because of the moderate winter cli 
mate in the lower Fraser Valley, the 
spread began work here in November 
1955 with the laying of pipe across 
what veteran pipeliners said would 
have been easier going if it had been an 
open lake. The entire Sumas Prairie 
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Welders winching one tow-tractor with an- 
other to get welding machine up a hill. Skids 
are used for wheel blocks 


portion had to be wellpointed to draw 
the water out of the ditch long enough 
to get the pipe lowered in. Ditch cav 
ing occurred to a width of about 10 o1 
12 tt, because the water table was liter- 
ally on the surface 

The 1956 
carried the work to the beginning of the 


construction program 
canyon areas, and included the very 
difficult crossing of Agassiz Mountain 
at Hope, where the only access was by 
barge across the Fraser River, which 
had to be crossed every day by the en 
tire crew. The 2800-ft descent of Angel 
Mountain in this area had a pitch of 
$2 deg 

A winter start on rock ditch tn the 
canyons paid off handsomely in rush 
ing the job of pipelaying for the 1957 
construction season to a completion 
date of July 12 for the final tie-in weld 
Jackhammers and twin drills, the latter 
mounted on tractor sidebooms, were 
used for the rock ditch. The techniques 
were about the same as used on the 
other rock ditch gangs, except that the 
rock work was more extensive because 
of the steepness and frequency of the 
slopes 

So iaccessible was the Boston Bar 
Creek Canyon, and so steep were the 
grades, that it was decided to yard-coat 
all pipe for this 20-mile stretch, to 
lighten the load of dope gang equip- 
ment on the right-of-way and to avoid 
possible accidents from tipping o1 
spilling of dope pots 

To speed completion of the job, a 
poor-boy subsidiary spread was put to 
work at the north end of the section 
and worked south to meet the main 
The result of this organization 


Spl ead 
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was to push completion date ahead to 
July 12 for the final tie-in weld, several 
weeks ahead of the completion date 

f 


for section two and a week ahead of 


completion on section three 


Eight Major River Crossings 
Eight major river crossings were in 
volved in the whole job. Two were sub 
merged, five were carried overhead on 
bridges built specially for the pipeline 
and one was hung on an existing high 
way bridge. A total of 310 highway 
and railroad crossings were made 
mostly in the lower Fraser Valley con 
gested area, and innumerable mino 


crossings of small creeks and streams 
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ind secondary roads were put tn. Most 
of the river crossing work was com 
pleted by the end of the 1956 cor 
struction season, including the two s 
merged crossings, the Parsnip Rive 
on section two and the Coguih 


four 


River on section 

Suspension crossings wel 
built in 1957 
over the Fraser River 
1300 ft 


br dge 
Starting in the wint 


for a distance 
at Prince George and over the 
Quesnel River for 1200 ft at Quesnel 
They were contracted to Barker Con 
struction Company, Ltd. A third si 


spension bridge was installed over the 


Thompson River near compressor st 
tion No. 7 at Savona, and work here 
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AIR-COOLED HEAVY DUTY 


ENGINES 


‘THERE CAN BE TROUBLE 
AT EITHER END UNLESS 
THE ENGINE 


IS AIR-COOLED 


Air-cooling is the logical method for engine 
cooling in either extreme heat or cold. It 
eliminates expensive replacements of cylinder 
blocks, radiators, water pumps, fans and fan 
belts beyond human control. 


air-cooled 


duty WISCONSIN 


engines operate under full power load day 


with minimum attention in all 
the cooling is 
and trouble-free 


WE HANDLE THE COMPLETE LINE OF WISCONSIN AIR-COOLED ENGINES and PARTS 
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was completed the middle of August 
The fourth bridge was built this sum- 
mer to carry the line across the Fraser 
River in its lower canyon portion just 
south of Hope where it enters the farm- 
land valley. This bridge, with a clear 
span of 1470 ft, was constructed by 
Pipeline-Bridge-Foundation Company, 
which also built the fifth river cross- 
ing, completed on July 15, the long 
suspension bridge span of the Peace 
River at Taylor, a distance of 1675 ft. 

The component companies in the 
joint ventures were Marine Pipeline & 
Dredging, Ltd., Marwell Construction 
Company, Ltd., British Columbia 
Bridge & Dredging Company, Ltd., and 


Iroquois Constructors, Ltd. The utiliza 
tion of the highway bridge is at Agassiz, 
where the line crosses again from the 
north side of the Fraser to the south 
side for its final run to Sumas 


Extensive Gathering System 
The enormous field gathering system 
designed to pick up gas from the many 
supplying fields in both Alberta and 
British Columbia was an even large 
job, in terms of total mileage, than the 
A small start 
was made on the gathering lines in the 
fall of 1956, with laying of eight miles 
of 18-in. in the Fort St. John field. Fifty 


main line work for 1957 
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KEY FIELD 
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CONTRACTING COMPANY 
-— GENERAL CONTRACTORS 


Laurence H. Favrot @ R.P. Gregory © Geo. A. Peterkin 


WATER PIPE LINES 





2707 FERNDALE 
HOUSTON 6, TEXAS 


miles of grading were finished before 
snow halted the work 

The gathering system was designed 
in two main sections, to accommodate 
the two completely separated sources 
of supply in Alberta and British Colum 
bia. The Alberta fields are supplying 
dry pipeline specification gas, whereas 
the British Columbia fields supply gas 
containing a fairly high percentage of 
hydrogen sulfide 

The Alberta fields have been con- 
nected to the initial compressor station 
by a 45-mile, 26-in. main gathering 
line, starting at the Pouce Coupe South 
and Gordondale field laterals and end- 
ing at the main compressor station at 
Taylor, British Columbia. Another 
main 26-in. line extends from the main 
station northwest along the Alaska 
Highway for a distance of 41 miles and 

20-in. line from that point to the 
West Buick Creek field gate, a distance 
of 18 miles 

British Columbia gas is brought into 
a gas processing plant at Taylor, on the 
same site as the compressor station, 
and is delivered as dry specification gas 
Alberta 


gas comes into the compresso! station 


to the station after processing 


site across an aerial suspension bridge 
over the Peace River, and over the same 
bridge, flowing in the opposite direc 
tion, goes the mingled stream of gas 
trom the compressor station down the 
main Westcoast line toward Vancouver 
Outgoing gas is carried in the 30-in 
pipe, which continues on down the 
line 

The bridge spans a distance of 1675 
tt between towers and is one of the 
longest suspension bridges in Canada 
Construction was completed in the late 
summer of 1957 after a construction 
period of a little more than a year 

Gathering system construction fot 
1957 was let as a single contract to 
Canadian River Construction, Ltd. | 
L. “Tex” Maggard was spread superin 
tendent. A single spread was used for 
both main gathering lines and laterals, 
with the necessary laterals being laid 
as side jobs in the order in which they 
came up tn the course of construction 
The spread kicked off at the Alberta 
fields in the early spring of 1957 and 
finished at the West Buick Creek end 
the last week of August 

By using the full spread on the 
laterals, tremendous footage was pos 
sible, which more than made up in 
time saving what was over-rated in 
equipment. The entire 12-in. lateral to 
the southeast Fort St. John field, for 
example, was laid in one day, a distance 
of 21,200 ft 

Terrain is about half rolling farm 
land and half bush, with some areas of 
heavy swamp and mostly hilly ground 
At one point seven miles of riprap 
were laid down across a muskeg. Ditch 
ing was done mostly with two rotaries, 
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running on a single and a double shift 
basis for a total 36 hours per day 
an of 10,000 ft 
greatest topographical problem 
the valley of the River, 
which presented an 80 percent grade 
up the lower part of the hill on the 
north side and a similar grade in two 
different places on the south side. On 
the crossing of the Kiskatinaw River, 
south of the Peace River crossing, 
curred the most difficult combination 
curve and bend on the whole job. This 
was a 26-deg sidebend on a hill and re- 
quired five tractors to hold the welded 
pipe section steady for doping 
Average bending 
in three 
bending were 


a 
and making 
The 


was 


average 


Peace 


oc- 


about 


ot 


occurred 
but the 
concentrated and some 
small creek 
One ex 


once joints areas 


overbends and sags on 


crossings or hills ran to 40 deg 
for a road 


treme sidebend 


was 119 deg 


crossing 
An unusual feature of the pipe gang, 
considering the fairly rough terrain, 
mounting of welding machines 
rubber tired wagons for the third 
machine on the stringer bead unit and 
the double twin-arc unit the hot 
pass. The hot pass units were split, with 


was the 
on 
Cc on 
two conventional machines on a wagon 
tor the The 
stringer bead machines were 
tractor. Average footage 
pipe 10.000 ft. 
there was not much chance 
a straight 
Average 
and the dope 


second unit two lead 
mounted 
the 
although 


ot 


on a on 


26-in was 
getting 
as much milk 
both the pipe 
various 12 
15.000 ft, 
18.000 ft 
loops were left at 
ot 


conditions of item 


run tor as a 


footage for 
gang on the 
more than 
7.000 1 


in. laterals was 
with 


on the dope 


top days of | ) 


Slack 


intervals of about one quartet a 


mile under 
perature, 


of the infrequent roads in the area, and 


average 


sun, and topography. Because 
the complete absence of rail crossings, 


reduced to an ot 
the but 


ample equipment 


tie-ins were average 

the tie-in 
gang had including 
two D8 sideboom tractors cradling the 
pipe and a third D8 towing the welding 
for extra pipe 
necessary. A D8 bull- 
dozer used backfilling and 
cleanup. Although asphalt dope was 
which 
the wrapped pipe was lowered in by 
the catch-off tractor on the dope gang 
to avoid extra skidding, and this 
method worked without any hitches 


about one to mile, 


sled and available 


handling when 
was for 


used, normally is slow-setting 


Processing Plant and 
Compressor Stations 
The 


likely ever to be undertaken on a single 


largest auxiliary facilities job 
location in Canadian gas pipelining is 
Taylor, British 
gas pro 


compres- 


nearing completion at 
Columbia. This includes the 
cessing plant and the No. | 
sor station with its enormous pumping 
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equipment 


was contracted to Stearns-Roger-Mar- 
joint 
Stearns-Roger Engineering Company, 
and Marwell Construction Com- 


well, a 


Ltd., 
pany, Ltd 
tion was le 


three compressor stations, comprising 


all the 


trons, 


ot 


wer 


Stearns-Roger, a joint venture of Dut- 
ams 
Stearns-Roger 


ton-Willi 


Marwell is 
E. V. (N 
Roger is 
Main foun 


Our 


and 


2. 


50 


project 


The 


gas processing plant 


ing the 1956-57 winter, 


venture operation of 
sites 
carried on to a considerable 
The No. | compressor sta- 
t to the same firm. The other in operation 
odd-numbered installa- 


let to Dutton-Williams- 


her 
e day, 
Brothers, Ltd., and 
R. R. (Bob) Warner of 
general superintendent and 
foon) Mullins of Stearns 
manager at Taylor 
dation work was completed 


Integrated with it, 
location on the 
refinery 
Platformer, 


ft per day 
on a separate 
small 
and a 


site, 
Unifiner 


is a 


to 


cessing plant 


lower 
your cost of operation 
with 


G slom Built DUNLAP 


INDUSTRIAL SHUTTERS 


Your operating cost goes down as your engine 
efficiency goes up. Dunlap Industrial Shutters 
will increase efficiency by keeping your cool- 
ing unit at constant temperature (within 2°). 


shutter has taught us that 


years of experience in manufacturing s 
need these features 
the ease with which 
sections were assembled 
unit (24' x 96") 
DURABILITY Heavy-duty fr 
14 and 16 gauge steel to withstand 
ditions of vibration, temperature 
bearings 


VERSATILITY 


exact 


shown ab lett 
Shurte 


ana 


The installation 
Dunlap 


simple 


ve top, 
installed 
rm 


Industrial 


bolune 


S$ af 


. 
by inkage to f 
blades 
most extr 
parts 


ames, bracing are 
maximum 


weather 


and eme 


moving 


se 


All 


u 
and 
Shutters custom-built 
size 


Dunlap Industrial 
requirements of any 
or automatically trom 
too small 


are 


dimensional unit and 
opera ated manually 


job is too big, 


See your heat exchange dealer or contact... . 


_ DUNLAP MANUFACTURING CO. 


Admiral Place Tulsa | 


CoOoHnNnEs 


as Many points as desire 


or 


} 


i e 


FOR FL 
Sec 


RT? 
PROD 


ER 


NF 
SEE READE 


ORMATION OP 


as 
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uc 





on all projects except station seven dur 
and buildings 
were essentially closed in at the station 
Piping and electrical work were 


during the winter with heating facilities 
The processing pl: int 1s designed for 
initial capacity of 400,000,000 cu ft a 
but inherent in the plans is prov! 
sion for an increase to 650,000,000 cu 
although 


containing 


erated on liquid by-products of the pro 


The gas treating plant, which will de 
liver 65 percent of the entire line feed, 
is designed for continuous operation 
regardless of maintenance schedules 
The gas scrubbing facilities are divided 
into five separate units, each operating 
independently. Only four are to be op 
erated initially, so that one will be 
available continuously, in rotation, as 
a spare. The dehydration plant con 
sists of four solid bed desiccant con 
tactors, which will operate on a stag 
gered eight-hour cycle with automatic 
switching. Any two contactors can 
maintain proper dew point of the gas 
at the designed load, so that there is 
complete 100 percent spare capacity 

Because of the severe winter climatic 
conditions, with minimum tempera 
tures down to minus 60 F for at least 
a few days every season, and as much 
as 11 ft of frost in the ground, all pro 
cess equipment except fired heaters and 
the Platforming and Unifiner reactors 
have to be housed. Buildings are de 
signed and built for maximum ease of 
servicing. A 20-ft walkway is provided 
in the center, with a traveling crane 
over it and equipment laid out along 
both sides. Construction style is rigid 
frame or truss. Buildings are sheathed 
with corrugated aluminum and insu 
lated with a 2-in. glass fiber sandwich 
They are constructed for a snow load 
of 40 psi and a wind velocity of 100 
mph. They are capable of being heated 
to 40 F inside when the outside tem 


Pipe strung along a typical right-of-way in the interior of British Columbia 


perature is minus 40 F with a wind at 
25 mph 

A special feature of construction is 
the water pump house, situated on the 
river bank below the plants. Initial 
cooling water requirements are 25,000 
gal per min, or 36,000,000 gal per day 
and the system will operate on a once 
through flow, deleting cooling towe: 
requirements. The pump house build 
ing is 90 ft by 30 ft, on a deep concrete 
foundation. The pump suction pit is 
built in two sections to provide tor op 
eration of one side while the other is 


Suspension bridge across the Thompson River at Savona 


being worked on or serviced. A system 
of stop logs is provided at the intake 
to permit selection of water from any 
level. To avoid the possibility of the 
house being lifted by water pressure 
and buoyancy if no water was in the 
pit, extra bulk was included in the 
foundation design 

Five 6000-gal per min vertical closed 
impeller pumps were installed. Four 
are to be driven by 700-hp electric 
motors. The fifth will utilize the return 
ing cooling water on a 190-ft head from 
the top of the slope to run a 700-hp 
turbine 

A unique feature of the entire site 
for the compressor station, gas process 
ing plant, and refining units, as well 
as the tank farm, is that the entire river 


Making ditch with a backhoe. bench on which it is situated is a gravel 
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bed, so that all the aggregate for the 
vast amount of concrete used in the 
construction was excavated right on 
the site. There was also no problem of 
obtaining a good base for the founda 
tions, and maximum depth of building 
foundations is 6 ft, whereas water lines 
are buried 8 ft deep but only for frost 
protection. Drainage is excellent 
through the gravel bed to the river. A 
sulfur recovery plant, to be operated by 
Jefferson Lake Sulphur Company 
under agreement with Westcoast, 1s 
included in the construction program 

Because of the high silt content of 
the Peace River, which provides water 
for the plant, full backwash facilities 
have been installed on all units in the 
processing plant, to wash out silt and 
iny other foreign matter. Actually, 
however, the flow velocity should be 
high enough to prevent any settling out 
of silt in the lines, and the designed 
facilities are considered mainly pre- 
cautionary 

The main compressor station has 
been built with an unusual arrange- 
ment of by-pass lines because of the 
mixing of the two streams of gas, the 
direct-fed dry pipeline specification 
gas from the Alberta line, and the pro 
cessed gas from the British Columbia 
line via the plant. Alberta gas can go 
directly into the 30-in. main line with 
out going through the compressor 
station 

The station contains three input 
scrubbers handling sweet gas from Al 
berta, which normally will go through 
the compressors and back through two 
outlet scrubbers. Four coolers are pro- 
vided to reduce the temperature of the 
outgoing gas from 160 F after com 
pression to 100 F for the pipeline. A 
single control panel handles all control 
operations for the station. Heating sys 
tem includes three small hot wate: 
boilers 

SIX compressors are installed, of 
2000 hp each, and a block has been 
poured for a seventh, which will be tn- 
stalled when throughput requires it 
The compressors are gas-driven reci- 
procating models. Valves on discharge 
and suction lines are all automatic. The 
| 2-in. suction and 10-in. discharge line 
valves are operated from inside the 
compressor housing 

A separate water pumphouse has 
been built to provide cooling water for 
the compressor jackets in a_ closed 
system 

Painting of lines for identification is 
being done in the case of air, fuel gas, 
and instrument air only 

The three smaller compressor sta 
tions are being constructed on much 
the same pattern, but the equipment 
consists of 24 by 24-in. single-stage 
centrifugal compressors driven by 
3500-hp 4-cycle V-type spark-ignition 
gas engines operating on line feed. An 
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interesting construction feature im- 
posed by the lack of rail facilities down 
the right-of-way was the 75-mile winte: 
road haul of the four engines for the 
No. 3 compressor station at McLeod 
at the foot of Pine Pass. The engines 
were trans-shipped from the end of 
steel at Shelley, near Prince George 
and hauled on large sleds by tractors 
For safety on the snow-covered winter 
road, an additional tractor was winched 
on behind to hold back the load on 
downgrades and an extra tractor in 
front provided more pulling power for 
the upgrades. An average speed of |2 
miles per day was maintained on this 


haul 


This station, and the No. 7 station 
Savona, where the main takeoff ts lo 
cated for the distribution system of In 
land Natural Gas Company in the in 
terior British Columbia towns and 
cities, will start operations with four 
units each, whereas the intermediate 
station No. 5 at Australian will start 
more or less as booster station with 
three units 

C anadian Bechiel Ltd has beer 
the engineer, designer, and superviso! 
of construction throughout the project 
with Henry Mogg as general superin 
tendent, under R. L. Bowman as man 
iger of construction and H I Wast 
Bacon & 


iS project manager. Ford 


Fee 











NO TWO 


JOBS ALIKE 


The successful completion of a Sheehan job on time and 


on COST 


is the result of careful planning and efficient 


operation by veterans in the construction of intermediary 


und connecting lines as well as 


regardless of varying requirements for 


Sheehan “spread 


assure satisfaction 


longer transmission lines 


different jobs 


simply 


of the most modern and efficient methods 


close attention to detail 


Let Sheehan's ex- 
perience work for 
you on your next 
pipe line project. 


ONAL 


TULSA, 


every 
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BANK OF 


BUILDING 


TULSA 


OKLAHOMA 








Yow! mone. CB aX 
WALKER-TULSA @ 
OIL THIEF Stave 
with CLEAR BARREL 


<< 

) Contains all the oper 
ating features of all- 
Metal Walker Tulsa Oi! 
Thief 


SIMPLE 
OPERATION 


SINGLE 
TRIPPAGE 





EXTENSION 
TRIP ROD 


o 


>? 


waeetLr Mane 


CLEAR 
READABILITY 


POSITIVE 
VALVE CLOSURE 





“4 


Zz 


Order from your 
favorite supply store 


For additional 
information write 


W.L. Walken Co. 


Phone: Diamond 3-824] 


1009 South Main Tulsa, Oklahoma 











A job well done 


SOMERVILLE 


combines quality with 
efficiency to give the 
best possible value. 


SOMERVILLE CONSTRUCTION CO. 
Ada, /\ Michigan 
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Compressor hookup for testing section of line 


Ltd., 


Stations 


Davis Canada, 
compressor 
facilities 


the 
metering 


designed 
and 


Because of the remote locations of so 
much of the construction work, camp 
organization with professional catering 
service was used for the northern sec 
tion of the project. At Taylor the main 
camp of Stearns-Roger-Marwell housed 
as many as 900 men at the peak. Cater 
ing was done by Canus Services Al- 
berta, Ltd.. a company whose effici 
ency on the Alaska Products Pipe Line 
job in 1954 won it a lasting reputation 
for construction camp work. Although 
built by contractor, the camp was de 
signed entirely by Canus engineers and 
constructed on the site in the summer! 
of 1956. 

All bunk 


house accommodations 











consisted of double rooms, no dorm: 
tories, with the “H™ shape of the build 
permitting a central wash and 
shower room in each unit. All units 
were fully air conditioned for summer, 


Ings 


using the same ducts and blowers that 
provided heat in the winter. Both heat 
and cooling were regulated by auto 
matic thermostats. This arrangement 
was greatly appreciated by the men in a 
climate with a maximum temperature 
range of 160 deg between summer and 
winter 
Subsidiary camps were 

Canus for Canadian River 
tion and Dutton-Williams, 
were designed for extreme 


»yperated by 

C onstruc 
they 
portability 
so that a move of the complete camp 
could be made between breakfast and 
evening dinner without a hitch.® * * 


and 
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“Better take me off that river crossing job, 
.my wife's blowing her top-" 


DER SERVICE CAF 
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The 


That Saved a Community 


Crossing of Red River from Montague County, Texas, to Ok'ahoma side is shown 
early this spring while construction was going on. Crossing was completed August !|7 


NATURAL GAS Pipeline Company 
of America’s pipeline trom Jack and 
Wise counties, Texas, might well be 
called a project that saved a commun 
ity economically, For 
ranchers and farmers of the area suf 
fered from a severe drought 
the longest and worst ever experienced 
in Texas. Grazing lands were dried up, 
making it necessary for ranchers to sell 
off their stock, keeping only basic herds 
Watermelons, the principal local prod 
uct, were shrivelled and unmarketable 

It was a heart breaking situation, 


seven years 


one ol 


made more so because on most of the 
ranches there were producing gas wells 
but they were shut-in. So, with the 
means of comfort within reach, many 
were in want 

Why were the wells shut-in? 

Two years before final approval came 
through last December, Natural Gas 
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Gas line from Jack and Wise counties, Texas, 


gives outlet for more than 100 shut-in wells and 


provides a new economy in drought area 


Pipeline Company of America had ap 
plied to the Federal Power Commis 
sion to construct a 350-mile pipeline 
to take the gas from a point near 
Bridgeport, Texas, through Oklahoma, 
into the company’s main line at Fritch 
in the Texas Panhandle. But there were 
several interveners. One company pro 
posed to build a pipeline itself. It was 
contended, also that the price agreed to 
pay landowners, 15 cents a thousand 
cubic feet, was too high 

Finally, on December 4, 1956, FP( 
handed down a decision giving NGPI 
permission to construct the line. First, 
however, it Was necessary to renegot 


ate contracts with landowners for pay 
ment of 14 cents per Mef instead of 
15 cents, as FPC considered the latte 
too high 

Construction began almost imme 
diately and the project is scheduled fo 
completion late in November! 

The area from which the gas is being 
taken ts reputed to be the largest un 
committed gas reserves in North Amer 
ica, being placed at trillion cu ft 
Christie, Mitchell, and Mitchell of 
Houston developed the area tollowing 
an agreement with John A. Jackson 
and Ellision Miles of Dallas, who 
drilled the discovery well. When the 
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MERCOID 


MERCURY SWITCH EQUIPPED 


PRESSURE CONTROLS 


Low Operating Pressure —High 
Over-Range Protection 


@ EXAMPLE APPLICATIONS 


1. Provide low suction protection on 
pumps where suction pressure may 
go to very high line pressures (up to 
2,500 psi.) 


2. As an interlock to prevent a door to 
© pressure chamber from being opened 
until the pressure has dropped to atmos- 
pheric pressure (1” H2°) with over-range 
protection to 600 psi. 


@ TWO SERIES AVAILABLE 


Series DA-900: Bourdon tube operated. 
Over-range protection to 2,500 psi. 
Operating ranges 0-60 psi; 0-100 psi; 
0-150 psi; 0-300 psi. 


Series CP: Diaphragm operated. Over- 
range protection to 600 psi. Operating 
ranges 1”-60” pressure or 1”-60” 
vacuum. 


Aerial view of completed soil erosion dam, 





one of 13 built on the extension line and com 


pleted last June. The dams, horseshoe shaped in order to meet the desired contour line of the 
terrain, were built over gullies to control further erosion and reclaim the gullied area above it 


Line will cross near the dam 


FPC permit for construction of the 
pipeline was given there were 112 pro 
ducing wells drilled of which 108 were 
shut-in. For 1957, the drilling pro- 
gram calls for 150 wells. This should 
mean a lot of producing wells because 
CM&M has a record of 10 producers 
for every dry hole so far, reversing the 
usual average for oil and gas drilling 
Initially, the line will move 127,000,- 
000 cu ft of gas a day. Of this total, 
92,000,000 cu ft will come from wells 
in Jack and Wise counties. An addi- 
tional 35,000,000 cu ft will be received 
from Lone Star Gas Company, to be 
delivered to NGPL in Stephens 
County, Oklahoma, near Duncan 
Eastern Construction Company of 
Dallas is laying 88 miles of the 20-in 
from Bridgeport to Oklahoma, at a 
point in northern Carter County 
From northeast Carter County, 
northwest through Stephens, Grady, 
and Caddo counties, terminating in 
northeast Kiowa County, Oklahoma, 





H. B. Zachry Company of San An 
tonio is laying 85 miles of 26-in. This 
is the second segment of the system 

The third and fourth segments of the 
project, awarded to River Construction 
Corporation of Fort Worth, consist of 
173 miles of 26-in. from Kiowa County 
through Washita and Beckman coun 
ties, Oklahoma, Wheeler, Gray, and 
Carson counties, Texas, to a point near 
the company’s main line station at 
Fritch, Texas 

Trend Construction Company otf 
Oklahoma City reworked the piping 
systems at Fritch and Stinnett stations 
to take care of the new load 

Whitmor 
Tulsa is building cottages for field per 


Homebuilders, Inc of 


sonnel, warehouses, an office building 
and facilities for a radio and tower 
building at the Wise County station 
At Wheeler, Texas, and Sentinel, Okla 
homa, a warehouse and cottages are be 


ing constructed, as well as a warehouse 








NOTICE: 


No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 





Welding Saddles 


address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—"PELCO.” 


PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 Shreveport (84), Lo 
SEE YOUR NEAREST SUPPLY HOUSE 








Both types available in various style cases- 








SEND IN YOUR CONTROL PROBLEM 
OR WRITE FOR BULLETINS CA-21 & CA-1P 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago4t1, Ill. 





(Formerly: Pelican Well Tool & Supply Company) 
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One of 13 aerial crossings on the line. Because the terrain was After finish weid is made, and before line is lowered-in, the weld 
severely eroded, lines had to be constructed over it is inspected to insure that it meets company specifications 


at Duncan and nine cottages at Bridge- 
port 

Besides the 360-mile main line, an 
extensive gathering system is being in- 
stalled in Jack and Wise counties by 
Fulton and Brodie, Inc., of Lubbock 
This consists of 135 miles of 4-in 
through 20-in. pipe, and 86 meter 
Stations 

As a preliminary part of the project, 
13 soil-saving, erosion control dams 
were built in Wise and Montague 
counties, Texas. The terrain in these 
two counties is badly cut up by 
gullies caused by water erosion dur- 
ing the 1920's when a 15-in. rainstorm 
played havoc with the land. 

Attempts at intensive farming, back- 
furrows at edges of once-cultivated 
areas, deadfurrows, row crops, early 
terraces that failed, and over-grazing 
each have contributed to the severe 


erosion. 


Prior to undertaking the dam build- - 5 ed oF 
' -*S ——T 5 SP A es See ~ 


ing project, NGPL made extensive sur- —ay ue 

veys of the area’s needs in relation to " > > 

protection of the pipeline. The state , . 

conservation service and the U. S. Con- 

servation department, both at Bridge- C R C 

port, were consulted = - 
Studies began as early as 1954 Case 


James G. Hill, U. S. Soil Conservation FL LEY R | p p ~ R Pulls from Teaxter 
Department construction engineer at Draw-bar 


Bridgeport, and L. J. Lann, design en- Holds Positive Ripping 

gineer, Denton, worked with repre- The C-R-C Kelley Ripper, D-9 Caterpiller size, Depth 

sentatives of NGPL on the surveys. rips 6’ deep through laminated rock ahead of the Speeds Up Ditching 
Acting upon the advice of these ditching machine, with savings in time and cost Operations 

groups and previous company experi- per ditch. Hydraulic or cable-operated C-R-C Be Witter Thee Yeates 

ences, it was decided that the soil-sav- Kelley Rippers are available also in sizes to fit . yo osseated Oil Dy 

ing drop inlet type of dam would be D-8 and D-7 class tractors. Write or call Crutcher- Steel Shanks ‘ia 

most beneficial to both landowners Rolfs-Cummings, Inc., at 7825 Katy Road, Houston, eedveuite 

and the company Texas, UNderwood 4-6391. operated 
This type of earth dam was built in 

the gullies to control further erosion 

and to reclaim the gullied area above 

it. The dams are horseshoe-shaped in CRUTCHER + ROLFS -« CUMMINGS, INC. 

order to meet the desired contour line HOUSTON. TEXAS 

of the terrain. P.O. Box 2073 UNderwood 4-639! 
Pittsburgh-Des Moines Steel Com- FARMINGTON, NEW MEXICO 

pany of Des Moines, lowa, installed 13 P. O. Box 1207 DAvis 5-5523 

aerial pipeline crossings to bridge the IN CANADA: Conodion Equipment Sales & Service Co 

erosion control dams. Nine were on the 7310 99th St.. Edmonton, Alberta, Canoda 

main line and four on the gathering 

system. *** 
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By Texas Eastern 
a Highlight of the Year 


AN EVENT of great historic signifi- 
cance marked construction activities 
on Texas Eastern Transmission Cor- 
poration’s natural gas pipe line system 
during 1957. On August 22 natural 
gas began flowing into the United 
States from Mexico — the first major 
importation by a long distance pipe 
line company. 

Construction of this pipe line was 
begun in October 1956 and completed 
in time for the line to go into operation 
in August 1957. The line is a 30-in. 
diam pipe line extending from the in- 
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ternational border on the Rio Grande 
below McAllen, Texas, along the Texas 
Gulf Coast to the company’s Vidor 
compressor station near Beaumont. 
There it is connected with Texas East- 
ern’s 30-in. line that reaches up into 
Pennsylvania. 

Initially Texas Eastern will take 
126,000,000 cu ft of gas per day from 
Mexico with provisions for this amount 
to be increased to 200,000,000 cu ft 
per day as new reserves are developed. 
This is part of an expansion program 
which will add 360,000,000 cu ft to 


Initially 126,000,000 cu ft a 
day is crossing border near 
McAllen, Texas — Company 
has other extensive projects 
completed, underway, 

and planned 
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Texas Eastern’s daily delivery capacity 
by fall, bringing total system capacity 
to 1,634,000,000 cu ft 

The gas being imported is coming 
from the Brasil, Trevino, and Lomitas 
fields in northeastern Mexico. Pro- 
cessed at the Pemex natural gas pro 
cessing plant at Reynosa, the gas is be- 
ing delivered from the plant into Texas 
Eastern’s system at the border on the 
Rio Grande 

Six small diameter natural gas pipe 
lines and two loop pipe lines of small 
diameter were completed during 1957. 
Lines completed total approximately 
220 miles in sizes ranging from 3 to 12 
in. in diam. They were constructed in 
Texas, Louisiana, and Pennsylvania. 

One major new line is under con- 
struction, a new 14-in. products line 
from Seymour, Indiana, to Chicago, a 
distance of some 230 miles. Two new 
lines have just been completed, the 
previously mentioned 30-in. line from 
McAllen, Texas, to Vidor, Texas, and 


AOR 
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CONST. 


CORP. 
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Orville S. Carpenter (left) shakes hands with Sr. Jose Colomo at 

the site of the valve turning ceremonies recently held on the 

Mexican border marking the first importation of natural gas into the 
United States from Mexico. Carpenter is president of Texas Eastern 
Transmission Corporation, importer of the gas, and Colomo is vice president 
of Petroleos Mexicanos, exporters of the gas. Olin Culberson 

chairman of the Texas Railroad Commission is to the left of Carpenter 


Welders join giant sections of pipe on the flat prairie land of 
the Texas Gulf Coast during construction of Texas Eastern's natural gas 
pipe line that extends from near Beaumont to the Mexican border 


a 24-in., 45-mile lateral from the Mc 
Allen-Vidor line at Provident City, 
Texas, to Blessing, Texas. This line has 
recently been completed and placed in 
service 

Three major loop line projects are 
under construction. One includes some 
626 miles of 30-in. loop lines between 
Kosciusko, Mississippi, and Union- 
town, Pennsylvania, on the company’s 
30-in. natural gas trunk line, and the 
other two are smaller diameter loop 
lines in Pennsylvania totaling 16 miles 

The company plans to construct ap 
proximately 250 miles of additional 
30-in. loops between Vidor, Texas, and 
Kosciusko, Mississippi, and between 
Kosciusko and Uniontown, Pennsy! 
vania. Also a new 14-in. diam line will 
be built in south Louisiana and will 
cover a distance of 22 miles. 

The company is awaiting Federal 
Power Commission approval on a 65- 
mile 30-in. loop between Delmont, 
Pennsylvania, and Lambertville, New 
Jersey, on the line of its wholly owned 
subsidiary, Texas Eastern Penn-Jersey 
Transmission Corporation 


Sideboom tractors are 
dwarfed by towering 
sides of the ditch 
required to lay pipe 
across the Rio Grande to 
connect Texas Eastern’'s 
system with fac lities of 
Petroleos Mexicanos 
Crossing is just below 
McAllen, Texas 


During the past year, Texas Eastern 
has completed five new compressor sta 
tions on its 30-in. trunk line and is neat 
ing completion on four new compres 
sor stations along the same line. Pro 
ects adding compressor horsepower i 
four compressor stations have beet 


completed and additions at four othe 
existing Compressor stations are neat 


ing completion. The company, at the 
present time, has only one new com 
pressor station in the planning stage 
but authorization has not been received 
to construct this facility 

Texas Eastern’s wholly owned sub 
sidiary, Texas Eastern Penn-Jersey, has 
completed addition of horsepower at 
two stations, is in the process of adding 
horsepower at three other stations 
and has construction under way on 
two new stations. Federal Power Com 
mission approval is being awaited on 
an addition to another Penn-Jersey 
compressor station 

The company expects all of its pres 
ently authorized or planned construc- 
tion programs to be completed by 
1958 *** 
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> A. E. Pecore, vice president of Humble 
Pipe Line Company, has been named 
president of the company. The election of 
Pecore was in anticipation of the Sep- 
tember retirement of O. Q. Lomax, 
who has been president of the company 


O. Q. Lomax 


since 1950, William S. Spangler, who has 
been serving as general superintendent, 
replaces Pecore as vice president. P. D. 
Phillips Jr. has been promoted to general 
superintendent and has been named a 
director of the company. Lomax went to 
work for Humble Oil & Refining Com- 
pany in December 1918, and transferred 
to Humble Pipe Line as an engineer- 
draftsman in the spring of 1919. In 1942 
he was made vice president and general 
manazer of the company and elected to 
the board of directors. Eight years later 
he became president. Pecore served four 


| eg ina’ 
ee 
+. 
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A. E. Pecore 


2 
W. S. Spangler P. D. Phillips Jr. 
years’ service with the Southern Pacific 
Railway and joined the engineering de- 
partment of Producer’s Oil Company, now 
The Texas Company. In 1919, after serv- 
ice in the army, he joined Humble Pipe 
Line as a draftsman in the Houston of- 
fices. In 1950 he became vice president. 
In 1933 Spangler went to work for Hum- 
ble Pipe Line as a pipeliner in the East 
Texas division. He has been a general su- 
perintendent of the company since 1951 
and was appointed a director in 1955. 
Several months after Phillips’ graduation 
(1934) he went to work as a pipeliner for 
the company at Longview. He was pro- 
moted to assistant general superintendent 
in January 1956. 


> Charles E. Putman Jr. was appointed to 
the newly created post of field superin- 
tendent of Lone Star Gas Company’s 
compressor department. He will supervise 
and coordinate operations of all trans- 
mission, field and underground gas stor- 
age compressor stations operated by Lone 
Star in Texas and Oklahoma. He formerly 
was superintendent of the Joshua com- 
pressor station in January 1950. His suc- 
cessor as plant superintendent is Seth 
Davis. Harold C, Brawner has been ap- 
pointed assistant superintendent of the 
Joshua compressor station. Also an- 
nounced was the change in classification 
of James G. Elder from repairman B to 
repairman A at the Joshua plant. 
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> L. J. White has been promoted from 
district superintendent of Magnolia Pipe 
Line Company's Houston-Beaumont dis- 
trict to division superintendent of the 
southern division. He has been moved 
from Beaumont to Houston. R. E. Me- 
Donald has been transferred to Alice, 
Texas, as district superintendent of the 
southwest Texas district. Homer Cranfill 
has been transferred to Wichita Falls, 
Texas, as district superintendent of the 
North Texas district. He was formerly 
district superintendent of the southwest 
Texas district. J. R. Dean has been trans- 
ferred to Beaumont as district superin- 
tendent of the Houston-Beaumont dis- 
trict. He was formerly district superin- 
tendent for the North Texas district at 
Wichita Falls. L. A. Foy has been pro- 
moted from district superintendent of the 
West Texas district at Midland to assist- 
ant division superintendent of the western 
division. J. J. Harris has been transferred 
to Midland to replace Foy as district su- 
perintendent of the West Texas district 


> Joseph D. Harnett of St. Louis, Mis- 
souri, vice president for transportation of 
The Standard Oil Company (Ohio), has 
been named assistant to Clyde T. Foster, 
president of the company in Cleveland, 
and continues as a vice president of the 
company. Henry W. Pattison, general su- 
perintendent of transportation operations, 
has been named manager of the trans- 
portation department. These promotions 
follow the recent assignment of Richard 
S. Stewart, who had been vice president 
and assistant to the president, as vice 
prasident for production. 


> J. D. Behling has been promoted to divi- 
sion chief engineer in the West Texas 
division, headquarters at Lubbock, Serv- 
ice Pipe Line Company. 

M. C. McNichol, of Lubbock, oil traf- 
fic engineer, was promoted to assistant 
supervisor of oil movements in the Tulsa 
office, replacing Behling. 


> David W. Peake has been made a full 
partner of S. D. Day Company, Houston. 
Peake joined the firm in 1950, and spent 
his first four months obtaining practical 
experience in the field with pipeline crews. 
Subsequently, he became sales manager 
responsible for all marketing operations 
includine advertising, promotion and pub- 
lic relations. 


D. W. Peake Howard Boyd 


> Howard Boyd has been elected to a 
newly created post of executive vice pres- 
ident, El Paso Natural Gas Company. He 
has been a vice president and assistant 
general counsel of El Paso since he joined 
the company in August 1952, and has 
been a member of the firm's board of di- 
rectors since early 1953. He is vice chair- 
man of the board of Pacific Northwest 
Pipeline Corporation, and an officer and 
director of other subsidiary companies of 
El Paso. 


> Don R. Ford, vice president and former 
assistant manager, has been named man- 
ager of Magnolia 
Pipe Line Company 
J. E. McGeath, for- 
merly general super- 
intendent, was ap- 
pointed assistant 
manager. Succeeding 
McGeath as general 
superintendent will 
be M.E. Powell, who 
has been serving as 
assistant general su- 
perintendent. Ford 
was elected a direc- 
tor of Magnolia Pipe 
Line on March 13, 1951, and made vice 
president on March 11, 1952. McGeath 


Y ioe 


D. R. Ford 


M. E. Powell J. E. McGeath 

has served as a director of Magnolia Pipe 
Line since March 1956. Powell, since 
September 1, 1955, has been located in 
Dallas as assistant general superintendent. 


> O. G. Howe, engineer on the general 
office staff of the Oklahoma Natural Gas 
Company in Tulsa, has been promoted to 
mechanical supervisor, compressor sta- 
tions. Howe replaces D. R. Alley who 
retired from the company. 


> A. J. Le Blanc has been promoted to 
coordinating engineer by Pipe Line Tech- 
nologists, Inc., Houston, Texas. He has 
served as engineering officer for the 
United States Navy at Oak Ridge, Ten- 
nessee, in connection with the Atomic 
Energy Program and as chief electrical 
engineer for Wyatt C. Hedrick Engineer- 
ing Corporation, Houston, Texas. 


> Ralph H. Starrett has been named man- 
ager in charge of a products pipeline 
division that will be based in Kansas 
City, Missouri, Standard Oil Company 
(Indiana) announced. 

Also announced was the appointment 
of pipeline and mechanical division su- 
perintendents at the company’s three di- 
vision products pipeline offices. Named 
to the new pipeline division superintend- 
ent posts were Francis W. Mann, Chicaco; 
James L. Ashworth, Kansas City, and 
Herbert W. Wilker, Minneapolis-St. Paul. 
Minnesota. All three formerly were dis- 
trict superintendents, with Mann at Coun- 
cil Bluffs, lowa; Ashworth at Moorhead, 
Minnesota; and Wilker at Jackson, Mich- 
igan. Mechanical division superintendent 
assignments went to Alvis F. Smith, Chi- 
cago; Hugh Patterson, Kansas City; and 
Virgil J. Hansen, Twin Cities. They for- 
merly were division master mechanics. 
Division managers, in addition to Starrett, 
are Spencer A. Hallberg, Chicago, and 
Norman F, Tietze, Twin Cities. Their 
title formerly was division superintend- 
ent. 


> Audley E. Harnsberger has been 
elected president of Pure Transportation 
Company, wholly owned pipeline sub- 
sidiary of the Pure Oil Company. He 
succeeds J. W. Meehan, resigned. 
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Personals 


> Joseph W. Meehan has been named 
vice president of Derby Refining Company, 
Wichita, Kansas, with responsibility for 
transportation and crude oil supply. Mee- 
han, for 25 years, has been associated with 
The Pure Oil Company, Chicago, most re- 
cently as general manager of their crude 
oil purchasing division, and as president of 
Pure Transportation Company and presi- 
dent of Arapahoe Pipe Line Company 
Derby Refining is the refining and market 
ing subsidiary of Colorado Oil and Gas 
J. W. Meehan Corporation 


> Robert M. Chan of Dallas, Texas, has been elected to the 
board of directors of Transwestern Pipeline Company. He not 
only will serve as a board member, but also will be an advisor 
to the new gas pipeline corporation, particularly in connection 
with gas procurement, with offices in Dallas, Texas. Chan re- 
tired September | as first vice president of Magnolia Petroleum 
Company of Dallas after 22 years’ service 


> Wyatt Norman has joined Trunkline Gas Company, Houston, 
as district landman with headquarters in Corpus Christi, Texas 
He formerly had served as manager of the land department of 
Reynolds Mining Company. In his new position with Trunkline 
Gas, he will be in charge of land department activities in the 
Corpus Christi district 


> J. C. Brown has been appointed chief operator-deliveryman 
at Roseville, California, by Southern Pacific Pipe Lines, Inc. T. 
T. Hendrix has been named to the same post at Reno, Nevada; 
J. G. Sparks at Concord, California, and J. E. Owen, at Colfax, 
California. J. W. Sims has been made assistant chief operator — 
deliveryman at Phoenix, Arizona, and L. F. Lee has been ap- 
pointed to the same post at Concord 


> O. Q. Lomax, recently retired as president of Humble Pipe 
Line Company, has announced the opening of a consulting office 
at 310 Esperson Building, Houston, Texas 
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INDUSTRIAL CORROSION PREVENTION 


PIPE 
SHIELD 


... The practical answer to 
PERMANENT PROTECTION 
against all ROCK DAMAGE! 


. 


Effective 


“holiday-free” 


pipe protection 


Sealtight Pipe Shield provides an easily workable 
protective shield for pipes in every type of terrain or 
installation. It is the one completely effective and 
economical answer to “‘holiday-free"’ pipe shielding 
. eliminates the expense of dirt padding. Pen- 
etration tests show that even large rocks fail to 
rupture this material. Ideal for protecting pipe sec 
tions pulled across swamps. . . replaces ineffective, 
costly wooden slats or snow fence materials in 
shielding coated pipes at river crossings and under 
river clamps. Sealtight Pipe Shield is impervious to 
stress and strain of soil movements—vunaffected by 
soil chemicals and moisture. Records of on the job 
tests prove Sealtight Pipe Shield far more effective 
and less costly than ditch padding installations 


EASILY APPLIED 
Sealtight Pipe Shield is quickly 
ond easily installed by untrained 
crews. The necessary straps, tools 
ond seals ore ovailable and con 
be shipped as o complete pock- 
age when desired 


WRITE TODAY FOR FREE 
TECHNICAL CATALOG 


MANUFACTURED BY 


W.R. MEADOWS, inc. 


TT KIMBALL ST. + ELGIN, ILLINOIS 
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By the nature of its use 
cable must be replaced 
frequently, but proper care 
and maintenance will 
make it last longer and save 


many dollars each year 


J. B. Sinclair 


Service Department 
Caterpillar Tractor Co 
Peoria, Illinois 


Careless handling of cable causes kinking. 
Worn cable, such as the example shown here, 
not only means that it must be replaced pre- 
maturely, but presents a hazard to safety 
as well. 
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it Pays to 


fake care of your 


CABLE 


H ERE is what happens inside a cable 
as it bends when passing over a sheave 
and then straightens out while moving 
to the next sheave. 

The individual wires are preformed 
in what might be thought of as a long 
spiral and twisted together into 
strands. The strands are twisted to- 
gether into a rope. This construction 
permits great flexibility without exces- 
sive “stretchiness” and minimizes fric 
tion between wires as the cable bends 
and straightens. In operation, a cable 
is a group of closely fitted moving parts 

Cable, like any other part of a ma 
chine requires reasonable care. Its 
service life can be shortened by abuse 
or lengthened by proper use and main 
tenance. 

It is not at all uncommon to see a 
reel of cable rolled over an obstacle 
with the cable taking the brunt of the 
shock, or to see a pry bar being used 
to move a reel of cable. Whenever this 
occurs, some of the life is taken out of 
the cable before it is ever put to use 

Sharp bends or kinks in a cable are 
frequently the cause of rapid wear 
When bent or kinked, the wires and 
strands are moved out of their relative 
positions and unequal tensions are 
created on individual wires 

Kinks are caused by careless hand- 
ling of the cable either on or off the 
machine. When unreeling or uncoiling 
cable from a reel, pull the cable straight 
away from a rotating reel. Do not let 
the reel rotate faster than the cable is 
being removed as the danger of kink 
ing is increased considerably. When 
cable is removed from a reel that does 
not rotate, uncoil the length of cable 
required, placing one coil on top of the 
other. The cable can then be moved 
easily to the job site and installed with- 
out kinking. 

Here are some other important facts 
to remember when installing newcable: 

Always be sure to use the correct 
cable size. 

Weld or otherwise bind the end of 
the strands of cable together. In this 
way, the strands are held in their rela- 
tive positions and cable wear will not 


be excessive because of loose, high 
strands that have moved out of posi- 
uion. 

The strands of the cut-off end of the 
reel also should be secured and the end 
of the cable secured to the reel. Do not 
drive nails through the cable to secure 
it to the reel as wires can be damaged 
or broken and the cable weakened. 

When installing new cable, assemble 
the cable on the drum in the direction 
of the natural coils. If installed cor- 
rectly the cable will have a greater ten- 
dency to reel onto the drum in a 
smooth layer. 


Keep Cable Clean 
and Lubricated 

Proper lubrication of cables will ex- 
tend cable life, promote safety, and re- 
duce downtime. The frequency of 
cable lubrication depends largely on 
operating conditions. If operating in 
dusty conditions, the cable should be 
lubricated sparingly, if at all, since dust 
will adhere to lubricant and cause wea! 
on both cable and sheaves. Cable lubri- 
cation is recommended in areas where 
atmospheric conditions support rust- 
ing and corrosion. A film of lubricant 
definitely will extend cable life. 

To prevent rusting, cable lubricants 
should be water resistant, contain no 
acids or alkalies, and have a high sur- 
face tension. Each time a cable is 
flexed, the wires in each strand and the 
strands that make up the cable must 
slide over each other. For this reason, 
a penetrating, clinging lubricant of 
high melting point such as “crater com- 
pounds” used for open gears and 
cables on shovels or cranes — should 
be used. In the event of an extended 
or seasonal shutdown, the cable should 
be cleaned and well lubricated. Sheaves 
and rollers should always be kept clean 
and well lubricated to facilitate free 
turning, and minimize sliding wear on 
the cables. 


Avoid Cable Strain 

Properly maintained equipment 
means extended life for all parts con- 
cerned. Inspections to determine op- 
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Fraying is prevented by welding the end of 
the cable. 


erating conditions and the replacement 
of worn or broken parts is economy and 
not a waste of time or money. 

The operation and maintenance of 
cable controlled equipment determines, 
to a large extent, the life of a cable 
Misaligned sheaves, bad sheave 
grooves, and (non-rotating) 
sheaves can reduce cable life by caus- 
ing burning and eventually fraying. 
Whenever there is excessive friction be- 
tween the cable and the other parts of 
a machine, burning usually results. 
Burned cable soon becomes brittle and 
cracks. Cracked wires soon lead to 
frayed strands and a weak spot in the 
cable. 

The useful life of cable also can be 
reduced by operating over sheaves that 
shimmy. Shimmy is caused by worn 


frozen 


sheave bearings and results in rope 
vibration, which causes steel fatigue. 

After installing a new cable, treat it 
as you would a piece of new equip- 
ment.Don’t overstress it. Let it break 
in easy so that the individual wires and 
strands have an opportunity to stretch 
and position themselves in the sheaves 
and around the drum. Sudden starts o1 
stops should be avoided. Jerking out 
slack can break even a new cable 
“Bird caging” of the cable can result 
from sudden stops. The sudden reduc- 
tion of tension weakens cable consid- 
erably. 

In almost every application in which 
cable is used there are points at which 
wear is more rapid. Therefore, it is eco- 
nomical to reverse the cable, end for 
end, where wear becomes apparent 

Some owners have equipped their 
dozers with a small spare drum or reel 
of cable so only the length of cable 
needed can be quickly fed through the 
“dead end” to replace the length of 
cable cut off or broken. When cable 
wear occurs on the drum end, the 
“dead end” wedge can be removed and 
new cable pulled through the system 
far enough to eliminate the worn sec- 
tion. The worn cable, anchored to the 
control drum, can be cut off as neces- 
sary and the “dead end” wedge rein- 
stalled. Also, by cutting off one or two 
feet of cable periodically, “fresh” 
cable is located at critical wear points 
such as where bends occur and over 
sheaves. 

A similar method of obtaining maxi- 
mum cable life can be used on scrapers 
The reels, which are mounted on the 
scrapers, carry extra cable that can be 
pulled through the system with a suffi- 
cient distance to provide an unworn 
section of cable over sheaves. The 
worn cable on the cable control drum 
can then be cut off as necessary. * * 


A small spare reel of cable, mounted as shown 
makes replacement of worn cable an easy task 
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News 





Home Gas to Enlarge 
New York Facilities 

Federal Power Commission has 
granted Home Gas Company, Pitts 
burgh, Pennsylvania, temporary au 
thority to construct and operate natu- 
ral gas facilities in New York at an 
estimated cost of approximately 
$3,823,000. 

Home Gas proposes to install and 
operate storage field lines and appur- 
tenant facilities necessary to the acti- 
vation and operation of an extension of 
its Dundee storage field in Schuyler, 
Steuben, and Yates counties; and to 
construct approximately 19.5 miles of 
16-in, transmission line from Dundee 
compressor station to a connection with 
its existing east-west transmission sys- 


tem at a point in Steuben County 


Ohio Oil to Construct 
85-Mile Products Line 


The Ohio Oil Company has received 
from the Illinois Commerce Commis 
sion a Certificate of Public Conveni 
ence and Necessity to construct and 
operate as a Common carrier a petro 
leum products pipeline from Robinson 
to Champaign, Illinois. The line will 
consist of 85 miles of 12-in. 

Completion is scheduled for Decem 
ber of this year. The line will transport 
products from Ohio Oil's refinery at 
Robinson, as well as products of other 
companies, to a terminal under con 
struction near Champaign. Light petro 
leum products including gasolines, 
home heating oils, kerosine, and diesel 
fuels will be shipped. The line will 
have an ultimate capacity of more 
than 90,000 bbl a day. 

The Panama-Williams Construction 
Company of Houston, Texas, has been 
awarded the contract to build the line 






To Abandon Steam, Use 
Gas Engines at Station 

Federal Power Commission has 
granted temporary authority to At 
lantic Seaboard Corporation, Charles 
ton, West Virginia, to install two gas 
engine-driven compressor units at 
its Boldman station in Floyd County, 
Kentucky 
replace three steam-engine-driven units 
at the same station. Cost of the con 
struction is estimated at $1,600,000 

Installed capacity at the Boldman 
station is now 8600 hp, consisting of 
three 2200 hp steam units and two 
1000-hp gas units. Seaboard said that 
because of increasing coal and labor 


The new compressors are to 


costs and because of decreased power 
requirements at Boldman, it was no 
longer economically feasible to con 
tinue the operation of the 
facilities. 


steam 











With THE PIPELINE 
CONTRACTORS 


@ Fulton Banister, Ltd., 625 Northern Hard- 
ware Building, Edmonton, Alberta. Has 100 
miles of 18-in. for Alberta Gas Trunk 
Line Company, Ltd., from Burstall at the 
Alberta border to Provost, Alberta. Also 
has 22 miles of gas gathering line in the 
Provost field for Provo Gas Producers, 
Ltd., consisting of constructing gathering 
system and wellhead tie-ins—3 to 12-in 
pipe; this gas to be fed to Alberta Gas 
Trunk Lines 


@ Banister Construction, Ltd., 625 Northern 
Hardware Bidg., Edmonton, Alberta. Has un- 
determined amount of 2 to 6-in. exten- 
sions to existing systems in cities and 
towns in Saskatchewan, plus approxi- 
mately 5000 consumer service connec- 
tions, for Saskatchewan Power Corpora- 
tion. Has contract for construction of 
transmission and distribution system in 
the town of Wilkie, Saskatchewan, for the 
Saskatchewan Power Corporation 


@ Williams Brothers Company, National 
Bonk of Tulsa Bidg., Tulsa, Okichoma. Has 
212.5 miles 20-in. crude line for Socony 
Mobil Oil Company de Venezuela. Line 
will extend from San Silvestre field to 
Puerto Cabello on the Caribbean Coast 


@ H. C. Price Company, Box 1111, Barties- 
ville, Oklahoma. Has 7! miles of 30-in. line 
for Texas Eastern Transmission Corpora- 
tion in the Port Lavaca, Texas, area. Has 
contract for construction of 343 miles of 
30-in. pipeline loops for same company, 
consisting of six jobs in Tennessee, Ken- 
tucky and Ohio. 


@ Sheehan Pipe Line Construction Company, 
National Bank of Tulsa Bidg., Tulsa, Okla- 
homa. Has 116 miles of 8-in. line for Buck- 
eye Pipe Line Company between Hunt- 
ington and Griffith, Indiana; project in- 
cludes take-up, reconditioning and relay. 
Also has 70 miles of 8-in. line to recon- 
dition for Buckeye Pipeline Company 
near Cooks Ferry, Ohio 


@ Canadian River Construction, 580 Hornby 
Street, Vancouver, British Columbia. Has 150 
miles of gathering lines in northern AIl- 
berta and British Columbia for Westcoast 
Transmission Company, Ltd. 


@ Troth Construction Company, Box 592, 
Britton, Oklahome. Has contract for 160 
miles of 2 and 8-in. lines for gas distribu- 
tion to communities in the Aberdeen, 
South Dakota, area, for Northern Natural 
Gas Company. 


FOR OVER 20 YEARS the versatile Cleveland *110".. 


@ Engineers Limited Pipeline Company, 200 
Bush Street, San Francisco, Califernia. Has 
line for Pacific Gas & Electric Company 
consisting of 37 miles of 20-in., 37 miles 
of 18-in., and 19 miles of 12-in. to lay 
from Beehive Bend field to Sacramento, 
California. 


@ Mannix, Ud., 322 Seventh Avenve W., 
Calgary, Alberta. Has 100 miles of 3 to 
12-in. gathering line in the Pembina field 
to lay for Pembina Pipeline Company 
Lid. 


@ F. £. Shaw, Utd., 530 S. Vidal Street, 
Sarnia, Ontario. Has 40 miles of 6 to 10-in 
line for Dominion Natural Gas Company, 
Ltd., in the Brantford, St. Catharines, 
and St. Thomas districts. Has 8 miles of 
16-in. line for Dow Chemical of Canada 
Lid., from new salt bed location to the 
Sarnia district. Has 14 miles of 16-in 
loop line around the city of Hamilton, 
Ontario, for United Gas and Fuel Com 
pany. Has 67 miles of 6 to 20-in. trans 
mission lines for Union Gas Company 
Chatam, Ontario, to Dawn, London, St 
Marys, Stratford, Kitchener and Guelph 


.here’s one 


working on a gas gathering line for Phillips Petroleum in McClain 


County, Okla. . 


. has been a fast dependable trencher on gas, oil, and 


product pipelines of all types, to 24 inches wide and 5¥ feet deep .. . trunk 
lines, gathering lines, field lines, lease lines. Built tough and compact, 
the “110” is a perfectly balanced combination of practical, performance - 


proved features... 


a trencher of superior digging ability in all types 


of soil and terrain. It digs more trench in more places at less cost 





20100 ST. CLAIR AVE. 


@@ THE CLEVELAND TRENCHER COMPANY Creve ano 17, onto 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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@ Engineering-Construction Company, First 
National Bank Building, Tulsa, Oklahoma. Has 
contract with City of Macon, Missouri, to 
lay 25 miles of 4 and 6-in. between Mo- 
berly and Macon, Missouri, and 12 miles 
of various size distribution lines in Macon. 


@ C. P. Bartley & Son Pipe Line Construction, 
P. O. Box 616, Tioga, North Dakote. Has 
121 miles of 2 through 12-in. gas gather- 
ing extensions for Signal Oil & Gas Com- 
pany in the Newton, North Dakota, area 


@ Houston Contracting Company, 2707 Fern- 
dale Place, Houston 6, Texas. Has 80 miles 
of 30-in. gas line for Texas Eastern from 
Kosciusko to Egypt, Mississippi. Has 80 
miles of 30-in. natural gas line for North- 
ern Ontario Pipe Line Crown Corporation 
between Uspala and Port Arthur, Ontario 
Also has 33 miles of 6, 8, and 10-in. lateral 
gas lines for Tennessee Gas Transmission 
Company in the vicinity of Southwest 
Pass below New Orleans, Louisiana. Has 
20 miles of 18-in. natural gas line recon- 
ditioning for Texas Gas Transmission 
Corporation near Bastrop, Louisiana 


@ Dutton-Williams Brothers, Ltd., North Co- 
nadian Oil Building, Calgary, Alberta. Has 
60 miles of 30-in. natural gas line from 
Kenora, Ontario, eastward for Northern 
Ontario Pipe Line Crown Corporation 
Has 120 miles of 30-in. line for Trans- 
Canada Pipe Line Ltd. 


@ Fish Service Corporation, M & M Building, 
Houston, Texas. Has 67 miles of line for 
Florida Pipeline and Storage Company 
from Port Everglades to Homestead Air 
Force Base, Florida 


@ Dunn Bros., Inc., 801 Mercantile Securities 
Bidg., Dallas, Texas. Has stringing contract 
with H. C. Price Company on 69 miles of 
12-in. line for Texas Eastern Transmission 
Company between Chicago and Ashton, 
Illinois. Also has similar contract with 
same companies for stringing approxi- 
mately 230 miles of 30-in. in Alabama, 
Tennessee, and Kentucky. Is stringing 32.5 
miles of 30-in. for Tennessee Gas Trans- 
mission Corporation between Winchester 
and Richmond, Kentucky. Is stringing 
76.5 miles of 16-in. between Aneth, 
Utah, and Kayenta, Arizona, and 86 miles 
of 12-in. between the Mesa station in Utah 
and the Bisti oil field in New Mexico for 
the Four Corners Pipeline Company (the 
A. P. V. Company is prime contractor). 
Will string 27.5 miles of 34-in. near Leupp, 
Arizona, for El Paso Natural Gas Com- 
pany. Will string 85 miles of 14-in. be- 
tween Columbus and Lebanon, Indiana, 
for Texas Eastern Transmission Corpora- 
tion (H. L. Gentry is prime contractor). 
Also has 93 miles of 14-in. between 
Lebanon and Schnieder, Indiana, for the 
same company with Latex Construction 
Company acting as prime contractor. 


@ &. H. Fulton & Company, inc., P. O. Box 
1526, Lubbock, Texas. Has sections 3, 5 and 
6 of Four Corners Pipe Line Company 
line. Section 3 is a 16-in. line 98 miles 
long from Cameron to Seligman, Ari- 
zona; this work began July 1. Sections 
S and 6 are to begin October 15 to 
avoid crossing desert during hot summer. 
Section 5 is 105 miles of 16-in. line from 
the Colorado River to Twentynine Palms, 
California and Section 6 is a 46-mile 
16-in. section from Twentynine Palms 
to Olive, California 


@ G.E.T. Construction, Inc., 435 S$. 116th 
St., Milwaukee, Wisconsin. Has 46 miles of 
24-in. loops in Wisconsin and Illinois for 
Michigan Wisconsin Pipe Line Company. 
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@ Hunsoker Trucking Contractor inc., P. O 
Box 97, Carrollton, Texas. Has subcontract 
for H. B. Zachary Company 134 miles of 
12 and 16-in. line between Corsicana and 
Clyde, Texas. Has stringing contract for 
20 miles of 12-in. and 10 miles of 10-in 
between Sonora and Eldorado, Texas 
for Pioneer Natural Gas Company 


@ Potashnick Construction Company, Box 
423, Cape Girardeav, Missouri. Has joint 
venture with A. P. Vaughn Construction 
Company to lay sections | and 2 cf Four 
Corners Pipe Line Company crude line 
between Utah and California. Both sec- 
tions are 16-in. pipe; Section | is 76 miles 
from the Aneth field in Utah to Kayenta, 
Arizona; Section 2 runs ¥8 miles trom 
Kayenta to Cameron, Arizona. Work on 
both sections began June 15 


@ Oklahoma Pipe Line Constructors, P. O 
Box 13227, Dallas 20, Texas. Has 35 miles 
of 30-in. for Tennessee Gas Transmission 
Company between a point in Garrard 
County, Kentucky, to a point of TGT's 
compressor site in Powell, Kentucky. Also 
has 85 miles of 20 and 24-in. (spread 101) 
of Trans-Canada Pipe Lines, Lid., on the 
eastern section, in proximity of Toronto, 
Ontario, beginning from a point south- 
west of Toronto circling the city, and also 
a section beginning at a point east or 
northeast of Toronto 


@ Brown & Root, Inc., 4100 Clinton Drive, 
Houston, Texes. Has contract with Texas 
Eastern Transmission Corporation to fur- 
nish field supervision for construction of 
626 miles of 30-in. loops along the com- 
pany’s line between Beaumont, Texas, 
and Uniontown, Pennsylvania 


@ Majestic Contractors Limited, 408 Royal 
Trust Building, Edmonton, Alberta. Has an 
82-mile 30-in. spread for Trans-Canada 
Pipe Lines, Lid., from St. Anne, Mani 
toba, to the Ontario border. Also has con- 
tract for testing S80 miles 34-in. of 
Trans-Canada line between Burnstall, 
Saskatchewan and Winnepeg, Manitoba 
Has 62 miles of 20-in. line tor /nterpro 
vincial Pipeline, Ltd., between Sarnia and 
Port Credit, Ontario. Has contract for 4 
to 12-in. gathering system for Producers 
Pipeline, Lid., in the Esiavan, Saskatche 
wan area. Has city distribution system in 
Cooksville, Ontario, for Consumers Gas 
Company of Toronto. Also has city distri 
bution system for Guelph, Ontario, for 
Union Gas Company of Canada, Lid 


@ A. P. Vaughn Construction Company, Box 
1144, Fort Worth, Texas. Has joint venture 
with Potashnick Construction Company 
to lay sections | and 2 of the Utah to 
California crude line for Four Corners 
Pipe Line Company. Both sections are 
16-in. pipe. Section | is 76 miles from 
the Aneth field in Utah to Kayenta, Ari- 
zona; Section 2 runs 98 miles from Kay- 
enta to Cameron, Arizona. Work began 
June 15 


@ O. R. Burden Construction Corporation, 
P. O. Box 5216, Tulsa, Oklahoma. Has con- 
tract for 185 miles of 20-in. crude line for 
the Tecumseh Pipe Line Company to ex- 
tend from Scherville, Indiana, to Cygnet, 
Ohio. Has contract for 25 miles of 20-in 
in the Bloomfield and Madison townships, 
Ohio, for the Ohio Fuel Gas Company- 
Columbia Gas System. Has been awarded 
contract to lay 120 miles of 16-in. and 4 
miles of 12-in. crude line for Magnolia 
Pipe Line Company between Abilene and 
Midland, Texas. 


Contractors 





@ Collins Construction Company, P. O. Box 
«6, Port Lavaca, Texas. Has 26 miles of 6 
to 12-in. to lay offshore for the CATC 
Group from Grand Isle, Louisiana, to a 
point 26 miles out into the Gulf of 
Mexico. Marine Gathering Corporation is 
the prime contractor, and Collins is bury- 
ing the line being laid by Marine Gather- 
ing’s pipeline laying barge. Also has 12,000 
ft of 24-in. for Tennessee Gas Transmis- 
sion Company, with Pentzien, Inc., the 
prime contractor; job is three river cross- 
ings installed in a downstream catenary 
across the Mississippi River at Greenville, 
Mississippi. 


@ Latex Construction Company of Georgia, 
Box 56, Northside Station, Atlanta, Georgia 
Has contract for 93 miles of 14-in. be- 
tween Lebanon, Indiana, and the south 
bank of the Kankakee River for Texas 
Eastern Transmission Corporation 


@ Price-Poole Pipeline Constructors of Can- 
ade (joint venture of H. C. Price of Canade 
Limited and Poole Construction Company, 
Ltd.), Rivers, Manitoba. Has 99-mile section 
of 34-in. pipe to lay for Trans-Canada 
Pipe Line Company on a section of line 
in Manitoba Province extending eastward 
from the Assiniboine River near Miniota 


@ Williams-Austin Construction Corporation, 
3322 Grant Building, Pittsburgh 19, Pennsyl- 
vonia. Has 50 miles of 10-in. for Central 
Hudson Gas & Electric Company be- 
tween Kingston and Albany, New York 
Also has 5.7 miles of 26-in. line for At- 
lantic Seaboard Corporation in Hardy 
and Grant counties, West Virginia 


@ Holder Construction Company, Box 1438, 
Snyder, Texas. Has contract on 134 miles 
ot 6-in. products line for Trust Pipe Line 
Company between Hawley and Wichita 
Falls, Texas 


@ Panama-Willioms Corporation, 1418 Mel- 
rose Bivd., Houston, Texas. Has 85 miles of 
12-in. for Ohio Oil Company between 
Robinson and Champaign, Illinois. Also 
has 177 miles of various size line to lay 
in South Carolina for the Carolina Gas 
Company 


@ Western Pipe Line, Inc., 1011 San Jacinto, 
Austin 66, Texas. Has 94 miles of 30-in. for 
Northern Ontario Pipe Line Crown Cor 
poration between Hawk Lake and Hynde 
man, Ontario. Has 55 miles of 14-in. for 
Texas Eastern Transmission Corporation 
between Kankakee and Chicago, Illinois 


@ Panama inc., 1418 Melrose Bivd., Hous- 
ton, Texas. Has contract for 362 miles of 
16-in. for the Texas-New Mexico Pipeline 
Company trom Jal, New Mexico, north- 
westward. Has 193 miles of 4 to 24-in. line 
in Mocane and Laverne, Oklahoma, fields 
for Colorado Interstate Gas Company 


@ Four Way Company, Farmington Hwy., 
Aztec, New Mexico. Has contract to lay 
16-in. line for Texas-New Mexico Pipeline 
Company, tor a distance of 150 miles 
southeast from the Aneth field in South- 
east Utah. 


@ Lone Star Pipe Line Constructors, inc., P. O 
Box 13167, Dallas 20, Texas. Has 83 miles 
of 16-in. for Permian Basin Pipeline Com 
pany between stations at El Dorado and 
Midland, Texas 





Don't miss the 1957 
Construction Round-Up 
beginning on page D-21 
of this issue. 
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Trans Mountain Oil Pipe Line Company will start con- 
struction this fall of a large modern oil loading dock at the 
company’s Westridge Marine Terminal on Burrard Inlet, to 
accommodate the more general use of 60,000-ton class 
supertankers for lifting Canadian crude oil. 

The trend in tanker construction in recent years has been 
toward tankers in excess of the 16,000 ton T2 class giving 
considerably lower operating cost. For Alberta crude oil to 
be available and competitive at off-shore markets, it will be 
necessary for supertankers to be able to load at the Trans 
Mountain Marine Terminal. 


Artist's conception of proposed new dock with 60,000-ton supertanker 
moored at dock. 


Several design features of the new dock are aimed at re- 
duction of loading time in order that large tankers may turn 
around between tides for the navigation of the Second Nar- 
rows channel. Adequate depth of water will be available at 
the new dock and through both the First and Second Nar- 
rows of Burrard Inlet for 60,000-ton class supertankers. The 
addition of the new dock will permit more than one tanker 
to be loaded at one time. 

The new facilities are expected to be available for service 


by April 1958. 


Texaco’s new 3-million-gal Lincoln, Nebraska, ter- 
minal has been completed and placed into operation, giving 
The Texas Company greatly expanded distribution facilities 
in that area. It is located on a 10-acre site adjacent to U. S. 
Highway 77, near Jamaica, about five miles south of Lin- 
coln. 

Begun last August, the Lincoln terminal replaces the com- 
pany’s bulk plant at 1300 North 16th Street and will serve as 
a wholesale distribution center for Texaco products through- 
out eastern Nebraska and a portion of northeast Kansas 

In addition to an air conditioned 90-ft by 140-ft masonry 
warehouse-office building, the facilities include two 1,000,- 
000-gal storage tanks for automotive gasolines, two 500,000- 
gal storage tanks for middle distillates, a railroad siding for 
tank car loadings, and three small tanks for bulk lubricating 
oils 

The new installation will be supplied through the Great 
Lakes Pipe Line from Texaco’s West Tulsa, Oklahoma, re- 
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Texas Eastern and Affiliate File $50,000,000 Program 


Applications by Texas Eastern 
Transmission Corporation, and an 
affiliate proposing the construction of 
natural gas pipeline facilities esti- 
mated to cost a total of $50,279,100, 
have been accepted for filing, the Fed- 
eral Power Commission announces. 

Texas Eastern is proposing to build 
a total of 267 miles of pipeline and 
2200 hp in compressor Capacity to in- 
crease its system capacity by 100,000,- 
000 cu ft per day to supply additional 
gas to 13 existing customers. The af- 
filiate, Texas Eastern Penn-Jersey 
Transmission Corporation, also of 
Shreveport, proposes to construct 65'2 
miles of loop line and 4000 hp in com- 
pressor capacily to increase its system 
capacity by about 60,000,000 cu ft per 
day. These facilities would be leased to 
Texas Eastern for operation 

Texas Eastern’s proposed project 
includes 22 miles of 14-in. supply line 
in Louisiana, 105 miles of 30-in. pipe 
paralleling sections of its existing sys- 
tem between Opelousas, Louisiana, and 
Kosciusko, Mississippi, and 140 miles 
of 30-in. line paralleling sections of its 
system between Kosciusko and Union- 


Cities Service to Develop 
Elk City Storage First 

Cities Service Gas Company, Okla- 
homa City, Oklahoma, has been given 
temporary authority by FPC to de- 
velop the Elk City storage field in 
Montgomery County, Kansas 

Cities Service originally filed an ap- 
plication proposing to develop the 
Vilas storage field in Wilson and Neo- 
sho counties, Kansas. In a supplement 
to its application, Cities Service pro- 
posed to acquire and operate either the 
Elk City field or the Vilas field as a 
storage field in 1957. Cities Service was 
willing to develop either of the fields in 
1957 and defer action on the other 
field until 1959 or 1960, but also stated 
that it was having considerable diffi- 
culty in obtaining storage leases in the 
Vilas field because of excessive costs 

The company said that either of the 
two storage fields would accomplish 
virtually the same result, supplying ap- 
proximately 50,000,000 cu ft on the 
peak day in 1958-59 and 100,000,000 
cu ft on the 1959-60 peak day. The ap- 
plicant later elected to acquire and 
operate the Elk City field first. The 
estimated total cost of the Elk City field 
is about $2,683,073. Additional facili- 
ties are for the primary purpose of 
meeting increased peak day require- 
ments of existing customers 


THE PIPELINE ENGINEER, October, 1957 


town, Pennsylvania. The 2200 hp 
would be installed at a new compres- 
sor station in Westmoreland County, 
mated cost of these facilities is $38,- 
908,100 

Penn-Jersey plans to install an addi- 
tional 4000 hp at its Delmont compres- 
sor station in Westmoreland County, 
Pennsylvania, and to build 6542 miles 
of pipeline along its existing system be- 
tween Delmont, Pennsylvania, and 
Lambertville, New Jersey. 

In connection with Texas Eastern’s 
application, four independent produc- 
ers have asked for authority to sell a 
total of approximately 100,000,000 cu 
ft of gas per day to the pipeline com- 
pany from their properties in the Rayne 
Field, Acadia Parish, Louisiana. The 
producers are Continental Oil Com- 
pany, of Houston, Texas, M. H. Marr, 
of Dallas, Texas; Sun Oil Company, 
of Philadelphia, Pennsylvania, and 
General Crude Oil Company, of Hous- 
ton. These matters have been con- 
solidated with the others as bearing 
upon the subject of economic and 
financial feasibility of the whole 


PNW to Construct 
Lateral to System 

The Federal Power Commission has 
authorized Pacific Northwest Pipeline 
Corporation to construct and operate 
36.9 miles of 8%s-in. lateral line from 
its 20-in. Spokane lateral to the plant 
of Utah-Idaho Sugar Company neat 
Moses Lake, Washington, and two 
measuring and regulating stations to 
serve the plant and the City of Moses 
Lake 

The applicant had been authorized 
to serve Moses Lake from its Wenat 
chee lateral, but subsequent studies in 
dicated that the Spokane lateral would 
be closer 


New York State Natural to 
Build Station, Lay Line 

The Federal Power Commission has 
granted a temporary certificate to New 
York State Natural Gas Corporation 
to build a 3000-hp compressor station 
near Utica, New York, and 9 miles of 
12-in. branch line extending from an 
existing line to Oneida, New York, 
with a measuring and regulating sta- 
tion at Oneida, to make deliveries to 
Niagara Mohawk Power Corporation 
New York State Natural also will con- 
struct a measuring and regulating sta- 
tion at East Greenbush, New York. 
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$33,737,000 Expenditure On 
Gulf Interstate Calendar 

Gulf Interstate Gas Company pro- 
poses to add 69,000 hp in 10 main line 
compressor stations in Kentucky, Ten- 
nessee, Mississippi, and Louisiana; to 
construct a 300-hp compressor station 
at East Mud Lake field, Cameron Par- 
ish, Louisiana, and lay approximately 
10 miles of loop supply pipeline from 
Erath field. Estimated cost of these 
facilities is about $24,500,000 

The company also proposes to con 
struct*about 8.7 miles of various diam 
eter field lines in Acadia and Vermilion 
parishes, Louisiana, at an estimated 
cost of approximately $272,000 

The proposed construction is for the 
purpose of increasing designed capacity 
of its existing facilities by 127,000,000 
cu ft of natural gas per day. 

This application is pending before 
the Federal Power Commission 

FPC has granted a permanent certifi 
cate to the company for compressor 
facilities totaling 19,500 hp in Louisi- 
ana, Mississippi, Tennessee, and Ken 
tucky, and miscellaneous small gather 
ing lines and measuring stations. Tem 
porary authority for this work was 
granted some time ago. Cost of these 
facilities is estimated at $8,965,000 


Mexico to Fiorida Line 
Via Cuba is Talked 


The Cuban Gas Transmission Com 
pany has been organized by a group of 
American and Cuban businessmen for 
the ambitious purpose of laying a gas 
pipeline from Mexico to Florida by 
way of Cuba 

The project originated with Edwin 
Pauley, Los Angeles oilman. It em 
braces a pipeline extending 500 miles 
overland from Campeche to Cape Ca 
toche, Mexico, then under the Yuca 
tan Canal to Cape San Antonio, Cuba, 
150 miles overland from there to Ha 
vana, and under the Florida Strait to 
Florida 

Overall, the pipeline would be ap 
proximately 1000 miles in length, with 
about one-fourth of it underwater 

Participants in the venture, in addi 
tion to Pauley, are Frederick Anderson 
of Palo Alto, California; Donald Royce 
of Los Angeles; John Ohl and Arnold 
Daun of New York; Oscar Gans, Nor 
berto Otero, and Eduardo Grenas, all 
ot Havana, Cuba 





The 1957 Construction 
Round-Up Begins on D-21. 
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Projects 


Transco Plans New Lines 
Into South Louisiana Fields 


Transcontinental Gas Pipe Line Corporation has filed ap- 
plication with the Federal Power Commission for a certifi- 
cate to add to its reserves new purchases of natural gas re- 
cently contracted for in seven Louisiana fields near New 
Orleans. 

In Houston, Transco President E. Clyde McGraw said 
that the new supplies of natural gas will be added to the 
company’s system as soon as a certificate is received and con- 
struction completed on the proposed facilities. 

The new contracts provide for a minimum purchase of 
68,000,000 cu ft of gas daily during the first year; however, 
capacity of the supply system to be constructed will be 222,- 
000,000 cu ft a day. Substantial undeveloped reserves exist 
in the area and anticipated additional volumes of natural 
gas dictate the extra line capacity. The supply system which 
Transco proposes to construct will cost slightly more than 
$14,000,000. 

McGraw said that 65 miles of 24-in. lateral will extend 
almost due south to the Mississippi River from a point of 
connection with Transco’s main line in St. Helena Parish 
on the Louisiana-Mississippi state border. The 24-in. line 
will span St. Helena, Livingston, Ascension, and St. James 
parishes. A multiple crossing will be built under the Missis- 
sippi River near the town of Convent. 

South of the Mississippi River, 22 miles of additional 24- 
in. lateral is planned. Smaller laterals, 10 in. and 6 in. in 
diam, will extend into the seven fields. Construction is 
planned to start in early 1958. 

Gas fields containing reserves under contract to Transco 
in the parishes of Lafourche and St. Charles are North 
Thibodaux, Thibodaux, Raceland, Bayou des Allemands, 
Lucy, Lac des Allemands, and Hahnville. A total of nine 
purchase meter stations will be built by Transco at these 
fields 


Building Three New Pump 
Stations, Adding to Others 


Three new pump stations are being constructed in Mis- 
souri and Illinois by Service Pipe Line Company to increase 
capacity of the company's crude oil pipeline system to Chi- 
cago and Michigan refineries. 

Plans have been made to install a 2000-hp electric-cen- 
trifugal pumping unit at Medill station near Medill, Mis- 
souri. A 2500-hp unit will be installed at Ormonde station 
near Ormonde, Illinois, and another at Streator station near 
Streator, Illinois. 

Additional horsepower will be added at four other sta- 
tions in the Missouri-Illinois division of Service. At Free- 
man, Missouri, a 1000-hp unit will be added. At Mayview 
and Rothville stations, between Kansas City and La Plata, a 
2000-hp unit will be installed at each station to supplement 
the units now in use. At Manhattan, Illinois, an additional 
2000-hp unit will be installed and a 1500-hp unit will re- 
place a 1000-hp unit. 

The new pumping units will increase average winter Ca- 
pacity between Freeman and La Plata, Missouri, by 29,000 
bbl per day. The system is currently moving some 260,000 
bbl daily. Average winter capacity between La Plata and 
Manhattan, Illinois, will be increased by 40,000 bbl per day. 
It is currently moving about 193,000 bbl. 

Service also is planning to construct 4.2 miles of 12-in. 
line between its Manhattan to Whiting line and Buckeye 
Pipe Line Company at Griffith, Indiana. Service also will add 
7.5 miles of 24-in. line in the Manhattan to Whiting section 
of the system. 
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News 


The unsettied Middle East situation has caused major 
oil companies to order more tankers. Many are supertank- 
ers that can by-pass the Suez Canal and go around Africa. 
Esso Standard has ordered 10 tankers for its German affili- 
ate. These average 43,000 tons each. Socony Mobil has 
ordered five tankers averaging 48,600 tons. 

Japanese and European shipbuilders are getting most of 
the tanker business because of the high costs of United 
States yards. U. S. yards can make quicker deliveries, how- 
ever. 


Federal Power Commission has denied a rehear- 
ing of its June 24 order authorizing large offshore natural 
gas sales in the Gulf of Mexico by four independent pro- 
ducers, known as the CATCO group, to Tennessee Gas 
Transmission Company. 

Rehearing was requested by Public Service Electric and 
Gas Company, The Long Island Lighting Company, and 
Lake Shore Pipe Line Company, all customers of Tennes- 
see, and the New York Public Service Commission. 

The FPC’s June 24 order authorized the sales to Tennes- 
see without any condition regarding the initial price of the 
gas, as had been the case in an early order granting certifi- 
cates to the four producers. In taking that action, FPC said 
that the natural gas rates of three of the producers, Conti- 
nental Oil Company, Tidewater Oil Company, and Atlantic 
Refining Company, already were under investigation, and 
it concurrently issued an order instituting an investigation 
of the rates of the fourth producer, Cities Service Produc- 
tion Company. 

In denying rehearing, FPC said the applications “set forth 
no new facts and no principles of law which either were not 
fully considered by the commission when it issued that order 
or which having now been considered warrant any change 
in or modification of such order.” 


A bulletin designed to unify methods and practices 
employed to measure evaporation losses from tanks and 
transportation equipment is being published by the Ameri- 
can Petroleum Institute 

Known as API Bulletin 2512, its title is “Tentative Meth- 
ods of Measuring Evaporation Loss from Petroleum Tanks 
and Transportation Equipment.” It was prepared by the 
Institute’s Evaporation Loss Committee, under the chair- 
manship of J. H. McClintock, of Esso Standard Oil Com- 
pany, New York. 

McClintock said Part I of the bulletin discusses the basic 
procedures in measuring evaporation losses, and offers gen- 
eral guidance for selecting methods for the determination 
of Josses from tanks and transportation equipment under 
specific conditions of service. 

Part II provides detailed descriptions of eight methods, 
the chairman said. Copies of the bulletin, one of several 
which the Evaporation Loss Committee plans to do, may be 
obtained from the Institute at $2 each 


Extensive interior renovation of the Walton N. Moore 
Building, at Mission and Fremont streets, San Francisco, 
will be made for Pacific Gas and Electric Company by the 
Dinwiddie Construction Company. 

The eight-story building was purchased several months 
ago by PG&E as an annex to its general office building at 
Market and Beale streets, two blocks away. A substantial 
portion of the 177,000 sq ft is now unfinished loft space. 
Much of this will be used to house electronic data processing 
equipment to be used in accounting and engineering work. 

Alterations will be completed in two phases. The first 
phase will be completed by November and the balance by 
March, 1958. Modern elevators, air conditioning, and ex- 
tensive new lighting will be installed. 


THE PIPELINE ENGINEER, October, 1957 


PLICO 
insulated SPACERS 


Meet Every Pipeline 
Installation Requirement 
For Permanent Support 

And Insulation 


STEEL INSULATING 
CASING SPACERS 


MOLDED INSULATING 
CASING SPACERS 


Plico Molded Spacers and 


Plico Steel Spacers have become the 


accepted quality standard of the pipeline 


industry. Plico maintains leadership 
in this field by manufacturing the 
broadest variety of pipeline 


installation products and materials. 


Write for 
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AOVERTISED PRODUCTS SEE READER SERV 





For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 





e services 


e supplies 


e machinery 


Compact Pyrometer. A new line of small 
millivoltmeter pyrometers, the HP-30 se- 
ries, has been announced by General Elec- 
tric’s Instrument Department. Designed 
to keep pace with the trend to smaller 
size in process instrumentation, pyro- 
meter employs a new high-strength mag- 
net material, printed circuits, and minia- 
ture tubes 

Used primarily for temperature control, 
the pyrometers can also be used to meas 
ure other process variables such as speed, 
vacuum, density, and electrical quantities 
HP-30 pyrometers have application in any 
industrial processes requiring heat, includ- 
ing equipment manufacturers and pro- 
ducers in foundry and other heat treating 
operations, drying processes, plastic mold- 
ing and extrusion, rubber fabrication sys- 
tems, and government test facilities. Gen- 
eral Electric Company. 

Circle number (81) on reply card. 


Control for Variable Speeds. Variable 
speed, for control of both quantity and 
quality of machine output, is used in many 
operations. Manually controlled variable 
speeds usually requires one or more men 
and constant supervision. 

By controlling speed with the Vacitrol 
as a component of the U.S. Varidrive 
motor, speeds can be automatically 
changed in response to a signal without 
human attention for precision-control op- 
erations. Any process requiring automa- 
tic variable speeds can be driven by the 
U.S. Varidrive with Varitrol control. Rat- 
ings %4 to 60 hp. U.S. Electrical Motors, 
Inc 

Circle number (82) on reply card. 


Range Change with Plug-in Clips. Re- 
placeable plug-in range clips for quick 
range changing is one of the many fea- 
tures which distinguish the Weston Model 
6705 strip chart Multiple Point Recorder. 
Like other instruments in the series, 
unit operates on the null balance princi- 
ple, and all components are likewise 
grouped in the simplest, most efficient, 
most serviceable manner. In addition to 
plug-in range clips it also features easily 
changed chart speeds, and a simplified 
method of changing printing speeds which 
makes it readily adaptable to a wide va- 
riety of applications. Weston Electrical 
Instrumen: Corporation. ‘ 
Circle number (83) on reply card. 


Clears Dispatcher’s Desk. Complete 

new concept in mobile communications 
equipment combines 
base station micro- 
phone controls and 
speaker into a single, 
compact unit. De- 
signed to provide 
maximum mounting 
flexibility and opera- 
tional versatility, 
controls include a 
microphone, loud- 
speaker, 2-frequency 
transmitter switch, 
and a continuously 
variable volume con- 

trol. Two-frequency receiver switch and 

a squelch control are included for local 

control operation. Radio Corporation of 

America. 

Circle number (84) on reply card. 
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The Hammarlund Manufacturing Co., 
Inc.'s COC units used in remote telemetering 
and control operations. From left to right: 
DSU-12 (audio-tone transmitter and receiv- 
er); DTU-12 (audio-tone, 2 transmitters); 
DRU-12 (2 audio-tone receivers). Each unit 
is complete in itself with self-contained 
power supply. Any one may be operated 
completely independent of other units. All 
COC equipment pieces are made up in mod- 
ular, plug-in form so field maintenance may 
be done by non-technical personnel. 
Circle number (85) on reply card 


Electrolytic Conductivity. Instrument was 
developed especially for recording electro- 
lytic-conductivity at remote locations 
where electrical power is not available 
Chart drive is a clockwork mechanism and 
electronic portions have been transistor 
ized to minimize battery drain. Instru 
ment uses an ac Wheatstone Bridge self- 
balancing principle with a bridge fre- 
quency of 1000 cps. Measurements of elec 
trolytes ranging from distilled or deminer 
alized water to strong acids can be made 
Industrial Instruments Inc 
Circle number (86) on reply card 


Gage Needs No Power. Remote reading 
senior liquidometer provides dependable 
and completely automatic readings of tank 
levels without the aid of any outside 
source of power. A large easy to read dial 
can be calibrated in gallons or any other 
unit of measurement. Weatherproof cases 
can be furnished for outdoor installations 
Ideally suited to applications where elec- 
tric current or compressed air is not avail- 
able, indicators can be installed as far as 
250 ft from the tank. The Liquidometer 
Corporation 
Circle number (87) on reply card 


Tubeless Voltage Regulator. Stabiline 
Automatic Voltage Regulator Type 
TM7101 maintains constant output re- 
gardless of line voltage or load fluctua- 
tions. It has no tubes, transistors or mov- 
ing parts. It is ideally suited for applica- 
tions where little or no attention is pos- 
sible such as microwave relay stations and 
remote installations. Unit has a rating of 
1 kva. The Superior Electric Company 
Circle number (88) on reply card 


Vibration Measures Pressure. A vibrating 
tungsten wire is the measuring element in 
the new BJ] Vitrotron digital gage. A 
miniature electronic transducer, it is ca- 
pable of precise measurement of such var- 
iables as acceleration, pressure, displace 
ment, temperature, etc. Principle of opera- 
tion is simple, pressure or other forces 
act on the wire to change its natural fre- 
quency of vibration which is in turn pro- 
jected as electrical impulses. These fre- 
quency pulses are readily handled by 
digital meters, systems and computers. 

Catalogs and additional data are avail- 
able upon request. BJ Electronics, Bore- 
Warner Corporation. 

Circle number (89) on reply card 


Cable Tape. Okoweld is designed for 
splicing and terminating either plastic or 
rubber cables. For connections operating 
under 2000 volts it serves as both insula 
tion and sheath. “Two-tapes-in-one” fea- 
ture is possible because Okoweld, while 
possessing optimum electrical characteris 
tics, is also resistant to weather, chemicals, 
flames and mechanical abuse. The Oko 
nite Company 
Circle number (90) on reply card 

Integrating Flow Meter. The Librascope 
Flow Computer is a newly developed in 
strument that simplifies computations in 
the orifice measurement of fluids. It em 
bodies the principle of pressure compen 
sated double integration. The Computer 
extracts the square root and continuously 
integrates both differential and static pres- 
sures, without the use of cams or other 
intermittent devices. Responses are rapid, 
since both the static and differential pres- 
sure inputs are directly connected to the 
sensing elements. No electrical or pneu 
matic relay systems are required. Lihra 
scope 

Circle number (91) on reply card 
Sensitive Relays. New electronic compon- 
ent, designed to resist vibration, corro- 
sion and shock, hosts an array of stand- 
ard features which include a 2 pole, 
double throw plug-in relay protected by a 
clear polystyrene dust-proof cover; a long 
life plug-in transistor amplifier and power 
pack module; 12 volt d-c sensing circuit 
and a low sensing circuit current. Long dis- 
tance remote control, liquid level control 
and photo cell applications are also pos- 
sible due to the relay’s sensitivity. Rated 
up to 19 amp, 110 v, 60 cycles, the relay 
is available in an open type panel or 
NEMA type | bonderized general pur- 
pose enclosure. Cutler-Hammer, Inc 

Circle number (92) on reply card. 
Mobile O, Analyzer and Recorder. Leeds 
& Northrup announces a mobile analyzer 
and recorder for flue gas and other O, 
dependent processes. Assembly uses mag- 
netic O, analyzer and Speedomax re- 
corder, and can be quickly wheeled from 
one test point to another. It gives fast, 
accurate O, measurements. Leeds & 
Northrup Company. 

Circle number (93) on reply card 
Dead Weight Gage. The Ruska dead 
weight gage, or absolute pressure gage, is 
a laboratory standard for precise pressure 
measurements. Extreme care is taken in 
its manufacture, as well as calibration, to 
produce a pressure measuring instrument 
of the first order. It can be furnished for 


two pressure ranges: A high range, from 
30 to 12,140 psi; and a low range, from 6 
to 2417 psi. Reproducibility is 0.01 per- 
cent at one-twentieth or more of load ca- 
pacity. Ruska Instrument Corporation. 
Circle number (94) on reply card 
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Transistors Lower Telemeter Cost. New 
type of tone telemeter designated Tone- 
Link, has been in operation in the New 
England area for over a year. Field tests 
of this 100 percent transistor 18 channel 
system indicate greatly reduced opera- 
tional and maintenance costs over com- 
petitive vacuum-tube equipment. Excel- 
lent noise, harmonic, and intermodulation 
rejection, are features of this Type TT] 
telemeter 

Presently used in pumping stations for 
monitoring and controlling temperature, 
pressure, flow, level, and valve position, 
the system has wide control and metering 
application in chemical processing, petro- 
leum, and electric utility fields. Warren 
Manufacturing Company, In 

Circle number (95) on reply card 


Measure Force, Pressure . . . Size, motion, 
force, pressure, flow, stress, strain and 
other physical quantities can be measured 
digitally. Action is completely null balance 
in character, using only | simple moving 
part, and is not affected by changes in 
tube characteristics, line voltage, etc 
Three digit output information is displayed 
on the front panel 

The Model 600 is designed for use with 
Daytronic, Schaevitz, and similar differen 
tial transformer transducers with full scale 
span adjustable over ranges of core move- 
ment from .010 to .100 in. The Model 601 
is designed for use with conventional strain 
gage transducers using 1, 2, or 4 gages 
Daytronic Corporation 

Circle number (96) on reply card 


Pressure Pickup Performs at 5000 F and 
Over. Norwood Controls announces a new 
high-temperature pressure transducer de- 
signed for use in rocket and jet engines, 
high temperature chemical reactions and 
other high pressure, high temperature ap- 
plications. The transducer uses the same 
catenary diaphragm and tubular strain 
gage as Norwood's highly successful air- 
cooled pressure pickups and an efficient 
water-cooling system enables the dia- 
phragm to withstand gas temperatures 
above 5000 F. 

Frequency response is extremely high 
and is flat to 10,000 cps. Models are im- 
mediately available for 0-1000 and 0-2000 
psi ranges with | percent of full scale 
accuracy and excellent temperature com- 
pensation. Norwood Controls, Unit of 
Detroit Controls Div. of American Stand- 
ard. 

Circle number (97) on reply card. 


Glass Fabric Pipeline Joint Wrap. Stronger 
glass fabric-base pipeline joint wrap, 
known as Duratape, features increased 
tensile strength in both longitudinal and 
horizontal directions. 


Consisting of a woven glass fabric base, 
heavily coated on each side with either a 
coal tar or asphalt covering product boasts 
a tensile strength of 120 Ib per lineal in. 
for the width dimension. This is an in- 
crease of 20 times its former rating. L-O-F 
Glass Fibers Company. 

Circle number (98) on reply card. 
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Handling Bar Unloads Pipe Sections. Job 
of unloading and stacking long pipe 
lengths is efficiently done with a unique 
handling bar mounted on the forks of a 
Hyster 60. Pipe sections are held at 
either end of the bar by a hook and 
cable 


‘ 


| 


Truck loading is easier because the pipe 
sections do not have to be separated by 
spacers. Bar attachment is easily de- 
mounted from the forks, enabling the 
truck to perform other handling jobs 
Hyster Company. 

Circle number (99) on reply card 


Hydraulic Valve Control. Designed for 
use with air, gas, oil or water at pressures 
up to 200 psi is a new line of medium 
duty plug valve operators. These valve 
operators are adaptable to a wide range of 
control requirements, including process 
cycling, safety and automatic shut-offs, 
or any combination of these requirements 

The Model FM is for use on valves re 
quiring relatively low torques. It is a 
floating bar type operator incorporating 
2 single acting cylinders. The Model TM 
is designed for valves requiring higher 
torques. This operator utilizes 2 double 
acting cylinders. Ledeen Mfg. Co 

Circle number (100) on reply card 


Transistor Tone Telemeter. A new type 
of transistor tone telemeter is in operation 
for centralized monitoring and control of 
temperature, pressure, flow, level and 
valve position at remote locations in many 
applications 

Field tests reveal a high degree of re- 
liability with transistor circuits. Sharply 
notched bandpass filtering permits allo 
cation of tone channels 120 cycles apart 
Tone signals may be applied simultan 
eously as a composite signal to any pri 
vate open wire, cable, radio or micro 
wave system, hence multiplying telemeter 
ing circuits 

Through 3 stages of transistor amplifica 
tion, tones are made to operate directly in 
dividual power control relays associated 
with each receiver. Warren Manufactur 
ing Company, In 

Circle number (101) on reply card 


Transistorized Audio-Tone Transmission. 
Centralized supervisory control systems 
can now utilize the many distinct advan- 
tages of transistorized audio-tone trans- 
mission. This type of transmission has 
proved ideal for telemetering such quanti- 
ties aS pressure, temperature, level, flow, 
turbidity, chlorine residual, pH, conduc- 
tivity, and many others. 

Ease of assembly interchangeability, in- 
stallation, and system expansion are fea 
tures of the compact, completely transis- 
torized, “plug-in” design of the power 
supply, transmitters, and receivers. The 
100 percent transistor circuits eliminate 
costly tube power consumption and main- 
tenance. Specially developed circuit de- 
sign eliminates frequency interference on 
adjacent channels. Builders-Providence 
Inc 

Circle number (102) on reply card 


New Equipment 


New 125 CFM Rotary Compressor. 
Known as the Davey Hydrovane Rotary 
125, unit is said to be the only multi-stage 
rotary compressor with a single free-float 
ing rotor. So located that it is constantly 
concentric with 1 side only of the stator 
its blades are of the segmented type, in 
serted radially in longitudinal slots. Units 
are available in 2-wheel trailer and skid 
mountings. Davey Compressor Co 
Circle number (103) on reply card 


Quick Coupling. A coupling that can be 
assembled and disassembled in seconds 
has been developed for high impact poly 
vinyl chloride pipe. New coupling is rec 
ommended for temporary chemical, oi! 
water or disposal lines. To couple, grooved 
end of the pipe is pushed into the cou 
pline until the thrust ring seats in the 
groove. To disassemble, disassembly tool 
is placed and the pipe is simply pulled 
out of the coupling. Quick coupling Koro 
seal rigid pipe is available in 2-in., 3-in 
and 4-in. sizes in standard 20- and 30-ft 
lengths. B. F. Goodrich Industrial Prod 
ucts Company 
Circle number (104) on reply card 





Engine-Generator Set. Compact Cater 
pillar D318 (Series G) engine is now 
available as the power unit for both turbo- 
charged and naturally aspirated electrie 
sets. Electric sets combine Cat D318 en 
gine, with the space-saving and self-regu 
lated constant voltage Cat generator, to 
produce a compact unit for power gen 
eration. The turbo-charged electric set 
arrangement is rated at 75 kw, and the 
naturally aspirated at 60 kw. Caterpillar 
Tractor C€ ompany 
Circle number (105) on reply card 


Flexible Shaft With Equal Torque. A new 
flexible shaft with eaual torque in both 
directions, unlimited length and equal 
flexibility in all sizes from %% to 3 in. diam- 
eters is designed for remote controls and 
power drives. Links consist of trunnion 
blocks and 2 half links fastened together 
with screws or rivets. Cover materials are 
available in a variety of materials includ- 
ing armored neoprene hose, non-metallic 
hose or semi-rigid tube 

Manual torsional movement ratings are 
50 in. Ib for *s-in. shaft, to 2500 in. Ib for 
144-in. shaft. Clark Flexible Link Shaft 
Company 

Circle number (106) on reply card 


Out-of-Round Attachment. H & M Pipe 
Cutting and Beveling Machine Company 
has announced a new “out-of-round” at 
tachment for standard pipe cutting and 
beveling machines. Working on the spring 
tension principle, the spring and a roller 


rod assembly are the 2 main components 


of the attachment. The special attachment 
is engineered to eliminate the problem of 
inaccurate cuts or bevels on “out-of 
round,” or imperfect pipe. H & M Pips 
Cutting and Beveling Machine Company 
Circle number (107) on reply card 
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NEW Literature 


Manual Motor Starters. Eight-page pub- 
lication covers new small-size General 
Electric “100 Line” manual starters for 
fractional-and_ integral-horsepower mo- 
tors up to 7% hp. Two-color bulletin in- 
cludes new features, application and in- 
Stallation data, and a rating table for the 
new plug-in heaters. It illustrates all avail- 
able open and enclosed forms with dimen- 
sions for each.General Electric Company 
Circle number (108) on reply card. 


Catalog and Engineering Manual. Aetna 
Ball & Roller Bearing Company issued the 
1Sth edition of its General Catalog and 
Engineering Manual. The 88-page book 
includes an 18-page engineering data sec- 
tion on terminology; how to select ball 
thrust bearings; how to calculate thrust 
load capacities for any speed; how paral- 
lelism and flatness affect thrust bearing 
performance; fits and tolerances; formu- 
las for calculating thrust loads for various 
gear drives; oil and grease lubrication 
methods; a grease selection guide; and 
how to handle and care for bearings. A 
section is included on Aetna’s new line 
of sealed, pre-lubricated ball bearing 
“package” units. Aetna Ball & Roller 
Bearing Company. 
Circle number (109) on reply card 


Concrete Tanks. New 8-page technical 
bulletin, T-19, on the Design of Pre- 
stressed Concrete Tanks, gives engineer- 
ing data and formulae of general interest 
to anyone considering prestressed con- 
crete for storage tanks. The Preload Com- 
pany, Inc. 
Circle number (110) on reply card 


Bulldozer Comparison. Charts comparing 
features and performance of Case Terra- 
Trac 80 and 100 hp bulldozers with com- 
petitive makes, are contained in a new 
bulletin, CTS-105. Eight pages of photo- 
gravhs and operational drawings show how 
“Tilt-Crown” bulldozers can be tipped 
and tilted hydraulically from operators 
seat for ditching, road-crowning, grubbing, 
ripping hard ground, etc. Advantages of 
torque converter drive and counter-ro- 
tating hydraulic transmission are also 
shown. J. 1. Case Company. 
Circle number (111) on reply card 


Step-by-Step Maintenance for Floors. New 
comprehensive bulletin on the mainte- 
nance of Terrazzo and Oxychloride floors 
has been published by Multi-Clean Prod- 
ucts, Inc. Method described in this bulle- 
tin is a complete scientific floor care pro- 
gram for both old and new floors. Multi- 
Clean Products, Inc. 
Circle number (112) on reply card. 


Reinforced Plastic Tubing. New tvpe of 
reinforced plastic PVC tubing that has 
been flexed to an angle of 90 deg over 
1%-million times without cracking or 
breaking and that will bend around a 5/16 
in. diameter spindle without its internal 
bore being reduced is described in a 2- 
color leaflet. Versatile tubing is weather- 
proof and resistant to gasoline, oils, high 
octane fuels and sea water and will serve 
thousands of uses because it is light in 
weight. Specifications list a working tem- 
perature ranging from 170 F to—S F, 
working pressures of 100 to 200 Ib and 
sizes from % in. to 1 in. Newage Indus- 
tries, Inc. 
Circle number (113) on reply card 
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Complete Handbook on Liquid Handling. 
Wheaton Catalog No. 65 is a 100-page 
brochure covering loading arm assemblies, 
loading valves, swing joints, truck tank 
equipment, storage tank fittings and mis- 
cellaneous products for the efficient hand 
ling of bulk liquids. It contains full speci- 
fications, diagrammatic views and recom- 
mended applications on all standard prod- 
ucts. One complete section is devoted to 
engineering data. Wheaton Brass Works 
Circle number (114) on reply card. 


A Fact-Packed Valve Booklet. Bulletin 
HB-6 des ribes Conoflow’s complete line 
of air-operated Saunders valves, available 
in all sizes, for both on-off and throttling 
control. Booklet explains operation and 
application of the Saunders patent-type 
valve body, shows exclusive auxiliary 
features such as the Airlock and Bonnet 
Loading and includes valuable sizing data 
and a comprehensive listing of flow co- 
efficients to aid you. Conoflow Corp 
Circle number (115) on reply card 


Self-Cleaning Strainers. Golden-Anderson 
self-cleaning liquid strainers are described 
in a new bulletin. The Banks Continuous 
Strainer, is especially designed for the 
straining of fluids without interrupting the 
flow for cleaning the screen. Since the 
screen is constantly kept clean, small per- 
forations of .023-in. diameter are used, 
which effectively stop the smallest of 
troublesome particles. Golden-Anderson 
Valve Specialty Company 

Circle number (116) on reply card 


Revised Welding Catalog. Revised to in 
clude data on the new Ampco-Trode 46 
electrode and new Ampco Braz No. I, 
No. 2 and No. 3 filler rods, Bulletin W-17 
contains up-to-date technical information 
relative to arc welding with bronze elec- 
trodes, filler rod and wire. Described in 
the 24-page catalog are welding proced 
ures, techniques and processes, recom- 
mended welding currents, typical appli- 
cations, and a comprehensive electrode 
and filler rod selection and pre-heat chart 
Amoco Metal, Inc 
Circle number (117) on reply card 


“Pipelining.” The complete line of pipeline 
equipment manufactured by Caterpillar 
Tractor Co. is detailed in a 2-color bro- 
chure. The brochure deals with the com- 
pany’s line of pipelavers, including the 
No. 583, No. 572, MD6, MD7, and hy- 
draulic pivelaying attachments for the 
D4 and D2 tractors. In addition, the use 
of Caterpillar diesel engines as power 
units for such pipeline equipment as 
ditchers and arc-welders is also explained 
Caterpillar Tractor Co. 
Circle number (118) on reply card 


Plug Valve Actuators. Ledeen plug valve 
actuators are of simple and rugged con- 
struction, have no rotating motors, gears, 
bearings, clutches or other fast-moving 
parts. They will rot “freeze” or burn out, 
cannot be overloaded, and require negli- 
gible maintenance. All these features are 
discussed in Bulletin 3040. Ledeen, Inc. 
Circle number (119) on reply card. 


Tested Points. Four ESCO tested points 
can be changed in 4 minutes. These points 
reduce cost per yard. Besides data on these 
points, Bulletin 187-C also gives specifi- 
cations on shovel dippers and draglines, 
front end loaders, rippers and clamshells 
ESCO Limited 
Circle number (120) on reply card 


For more information on items described 
here in brief, use the handy rep'y card 
and circle the corresponding numbers 


Engineering Data Sheet. The Milton Roy 
Company released a new application en- 
gineering data sheet, D-57-1. This 4-page 
data sheet describes several methods of 
combating corrosion and delignification in 
cooling towers, using controlled volume 
pumps to meter precise quantities of 
chemicals to cooling water. This data 
sheet features complete details and draw- 
ings explaining continuous pH control, 
acid metered in proportion to flow rate, 
chemical feed with automatic level con- 
trol and other low-cost cooling tower 
water treating systems. Milton Roy Co 
Circle number (55) on reply card. 


Brochure Describes Services. A new 2- 
color, 12-page brochure describes the 
products, canabilities, and facilities of the 
new Magnetics Division of Servomechan 
isms, Inc. Detailed information is pro 
vided on the facility which designs and 
manufactures custom magnetic compo- 
nents such as transformers, magnetic am- 
plifiers, filters, converters, reactors, dis- 
criminators, and networks. Servomechan 
isms. Inc., Maenatics Division 
Circle number (56) on reply card 


Maenetic Motor Starters. New 20-page 
publication contains comprehensive data 
on General Electric's radically new NEMA 
Size 0 and 1 magnetic motor starters for 
such apolications as machine tools, pumps, 
hoists, blowers, saws, fans, mixers, com- 
pressors, and motor control center. Il- 
lustrated bulletin shows how product's 
desien contributes to fast installation, 
simolified wiring, easy inspection and 
maintenance, long life, quiet and den-nd- 
able operation, and maximum flexibility 
General Electric Company 
Circle number (57) on reply card 


Bendine Pipe, Tu’:"1¢. Engineers, design- 
ers and others involved in the fabrication 
of pipe and tubing will find Bulletin TDC 
187 useful. This 6-page folder describes 
the various methods of bending pipe and 
tubing and supplies heloful hints which 
will overcome many of the fabricator’s 
bending vroblems. Tubular Products Div 
The Babcock & Wilcox Company 
Circle number (58) on reply card 


Meters and Cortrols. Instruments intro 
duced within the last year have been in- 
cluded in new 8-page, 1957 edition of 
Bailey Meter Company's annual Bulletin 
G15-1. Applications, ranges and detailed 
literature references are given for com- 
plete line of Bailey transmitting, record- 
ing, indicating, and controlling instru- 
ments. Bailey Meter Company. 
Circle number (59) on reply card 


Richt Truck For The Job. The right truck 
and attachment for practically every me- 
chanical handling application is covered 
in a 12-page condensed guide of industrial 
trucks and attachments prepared by Hyster 
Company. The book covers Hyster’s com- 
plete line of basic truck models. The lift 
truck line includes cushion-tired space 
saver models from 3000 to 5000 Ib ca- 
pacity and pneumatic-tired units from 
1000 to 20,000 Ib capacity. 

Working specifications for each truck 
shown in the catalog include: Load ca- 
pacity, stacking aisle and turning radius, 
tire size, grade climbing ability, engine 
horsepower, lifting and travel speed, truck 
weight and optional equipment. Hyster 
Company. 

Circle number (60) on reply card 
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The Petroleum Engineer’s 


RIG LOCATOR 


Exclusive directory of U. S. 
and Canadian Contract Rigs 


Name and address of over 800 
leading rotary and cable tool 
contractors, showing current 
location and pertinent rig speci- 
fications of nearly 3000 drilling 
rigs. 


@ U. S. Rotary Rigs 

@ Canadian Rotary Rigs 

@ U. S. Cable Tool Rigs 

@ Canadian Cable Tool Rigs 

@ Foreign Contract Rigs 

@ Special Offshore Rig Locator 


The industry's only comprehen- 
sive directory of its kind... 
celebrating its second anniver- 
sary of publication...as a 
service to the contract drilling 
industry .. . and to the producer 
searching for a certain rig in a 
specific area. Another first for 
The Petroleum Engineer, pioneer 
of engineering and operating 
information that helps the indus- 
try do a better job. 


P. O. Box 1589, Dallas 21, Texas 


- «+ Courtesy Tri-Service Drilling Co., Midland, and Newsfoto Publishing Co., San Angelo, Texas 


Second Anniversary Fa ] g5 ] 








The Petroleum Engineer's FALL 1957 


DRILLING RiG LOCATOR 


This second anniversary directory lists nearly 3000 rigs owned 
and operated by over 800 drilling contractors in the U.S. and 
Canada. Included is a special section on offshore operations. 


Here’s what it contains: 


e Contractor's name and address 
e Rig number or name 
¢ Type power and fuel 


Total hp on main mud pumps 


This is the seventh edition of THE PETROLEUM ENGI- 
NEER'S exclusive and original RIG LOCATOR of U.S. and 
Canadian drilling contractors, now celebrating its second 
anniversary of publication. Since the first comprehensive 
directory was published October 1955, it has continued to 
grow in usefulness and in content. In this issue, over 800 
drilling contractors operating in the U.S. and Canada (as 
well as some foreign operations) list uearly 3000 rotary 
and cable tool rigs. 


Its primary purpose is to provide sufficient information 
about each contract rig for evaluation purposes when an 
operator needs a certain type rig to drill a well in a specific 
area. This was the original purpose of the first RIG LOCA- 
TOR, and it has been responsible for the continued growth 
of this original directory idea pioneered by THE PETROLEUM 
ENGINEER. The number of contractors and rigs listed has 
continued to increase with each publication, and this is the 
largest RIG LOCATOR ever published to date 


This directory service is offered the industry at no expense 
to the contractor listing his rigs. It has been gratifying to 
learn that a considerable number of drilling contracts had 
their beginning when an operator located the rig he needed 





Editor’s Note: The editorial staff of THe PErTRo- 
LEUM ENGINEER is extremely grateful to the more 
than 800 drilling contractors who sent in their rig 
data for this directory. We sincerely hope this in- 
formation proves of value to them. To those con- 
tractors whose rigs are not listed, and who want 
their equipment shown in the RIG LOCATOR to 
be published next March, just send a post card or 
ietter to: 

The RIG LOCATOR Editor, 

P. O. Box 1589, 

Dallas 21, Texas 
This directory is a free service of THE PETROLEUM 


ENGINEER for the benefit of the operator and 


drilling contractor alike 
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¢ Drawworks make and model 
Hp available to drawworks 
Rated drilling depth 


Current location 


and where he needed it from the pages of the RIG LOCA- 
TOR. It is the hope of the publishers that this editorial 
feature will continue to grow in size and in utility to the 
oil industry. 


Special Offshore Rig Locator. The Summer RIG LOCA- 
TOR published last July contained for the first time a 
special section listing drilling operations in the offshore 
waters of the Gulf of Mexico and off the coast of California 
Although most of the driiling is being done by contractors, 
there are a considerable number of offshore rigs owned 
and operated by offshore operators 


Because of the high interest in offshore drilling activities, 
a special section was devoted to identifying and locating 
all U.S. offshore drilling rigs. Not only does this section 
include all the pertinent rig specifications listed for land 
rigs, but other useful information as well. Location desig 
nations, water depths, type of offshore unit, and operator's 
name are listed 


How to use the RIG LOCATOR, Locations of contract 
rigs are shown by states and counties (or parishes) in the 
U. S. and by province and area in Canada. If you are inter- 
ested in drilling a given well in a certain county, parish, or 
area, in the case of Canada, and this well could be drilled 
most efficiently by a certain type rig, you can easily locate 
those contractors who operate rigs in your area of interest 
If the rig you are looking for is not shown in the county 
where you want to drill a well, look under adjacent counties 
Once the rig has been located, and the contractor's name 
ascertained, go back to the alvhabetical listing of contrac- 
tors to obtain his mailing address 


Use of abbreviations. In a directory of this type where 
certain specifications are included, it was necessary in the 
conservation of space to make some abbreviations. Under 
the column of “type power,” the following abbreviations 
apply: Dsl for diesel; gaso for gasoline; stm for steam; btne 
for butane; and dsl elec for diesel electric. In listing draw 
works make and model number, it was necessary to abbre- 
viate the manufacturer's name. Some of these abbrevia 
tions are well known; others had to be made to fit the 
available space. Here’s the code we used 


Abbreviation 

ALCO Products, Inc. (formerly Beaumont Iron Works 
Div. of American Locomotive Co.) ALCO-BIW 

Allis-Chalmers Manufacturing Co Allis Chmrs 


Manufacturer's Company Name 
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American Iron & Machine Works 


Ansaldo 


Amer 
Ansaldo 


Beaumont Iron Works (See ALCO Products, Inc., 


name no longer officially used ) 


Bethlehem Supply Co. 


Big Four Machine & Supply Co 
The Brewster Co., Inc. 


Bucyrus-Erie Co. 


Cardwell Manufacturing Co., Inc. 


Clark Bros. Co., Inc. 
Fred E. Cooper, Inc. 


Continental-Emsco Co. 


Cummins Engine Co., 
George E. Failing Co. 


Franks Division of Cabot Shops 


General Machine Co. 


Hacker Machine & Supply Co 
Hopper Machine Works, Inc. 


Houston Tool Co. 


Howard-Turner Machine Works 


Ideco, Inc. 
Ingersoll-Rand Co. 


A & P Drig Co Inc 
Box 568 
Di ncan Oklahoma 
Abb Drig Co 
300 Oil & Gas Bidg 
Wichita Falls Tex 
Ace Drig Co 


1800 Republic Nat! Bk Bidg 


Dallas Tex 
Admiral Drig Co Inc 
2030 Gulf Bldg 
Houston 2 Tex 
Advance Drig Co 
Box 511 
Mt Vernon Ind 
Akin & Dimock 
714 Holliday St 
Wichita Falls Tex 
Alan Drig Co 
807 Oil & Gas Bldg 
Wichita Falls Tex 
Allen & Morris 
820 Alamo Nat! Bidg 
San Antonio Tex 
Allen Drig Co 
4410 Venable Ave 
Charleston 4 W Va 
W C Allen 
Box 263 
Oil City La 
B F Allison Drig Co 
626 Patterson Bidg 
Denver Colo 
American Drig Corp 
Box 177 
Graham Tex 
Anderson Drig Co 
730 Wichita Natl Bk Bidg 
Wichita Falls Tex 
Andree Drig Co 
700 City Natl Bidg 
Wichita Falls Tex 
Anschutz Drig Co Inc 
Box 1466 
Casper Wyo 
An-Son Gulf Drig Co 
716 Hibernia Bidg 
New Orleans La 
Appell Drig Co 
Box 330 
Alice Tex 
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ALCO-BIW 
Beth 

Big Four 
Brwst 

B. Erie 
Crdwill 
Clark 
Cooper 
Emsco 
Cummins 
Failing 
Frnks 

Gen Mach 
Hacker 
Hopper 
Hou 
Howard Turner 
Ideco 
Ingersoll 


Jones, Shelburne & Guffey Co IS&G 
Joy Manufacturing Co Joy 
Mayhew Supply Co., Inc. Mayhew 
Lee C, Moore Corp L. C. Moore 
Lucey Export Corp. Lucey 
Muskogee Iron Works MIW 
The National Supply Co Natl 
Oil Well Supply Division (U. S. Steel Corp.) Oilwell 

Reich Bros Reich 
Spencer-Harris Machine & Tool Co. Spence! 
Stardrill-Keystone Co. Star 
Texas Iron Works, Inc riw 
Unit Rig & Equipment Co. Unit 
Wagner Morehouse, Inc. Wenr-Mrhse 
Walker-Neer Manufacturing Co., Inc Wikr-N1 
Waldrip Engineering Co. Wldrp 
Well Machinery & Supply Co., Inc Ft. Wrth 
Wheeling Machine Products Co Wheeling 
The Wheland Co Whind 
Wichita Tool Supply Co Wich 
Wichtex Machinery Co., Inc Wichtex 
Wilson Manufacturing Co., Inc Wilsn 


U. S. Drilling Contractors 
ROTARY AND CABLE TOOLS 


ALPHABETICAL LISTING 


Arapahoe Drig Co 


Bar-Lee Drig Co 


1020 Petroleum Club Bidg Box 7264 


Denver Colo 


Armstrong & Horn Drig Co 


640 Milam Bidg 
San Antonio 5 Tex 
Arrow Drig Co 
407 Philtower Bidg 
Tulsa Okla 
Ashby Drig Co Ltd 
738 Meadows Bidg 
Dallas Tex 
Austin Drig Co 
Box 1240 
Seminole Okla 
Austin-Dunham Inc 
Box 1240 
Seminole Okla 
Ayers & Burch 
Box 1915 
Wichita Falls Tex 
B & B Drig Co 
Box 1285 
Bakersfield Calif 
B & B Drig Co 
Whitlash Mont 
B BM Drig Co 
673 San Jacinto Bidg 
Houston 2 Tex 
BJ & M Drig Co Ltd 
160 S Fairfax Ave 
Los Angeles Calif 
B-M Drig Co Inc 
Box 5218 
Bossier City La 
Badger Drillers Inc 
Box 287 
Tulsa Okla 
Pernie Bailey 
2309 Sage Rd 
Houston Tex 
Baird & Pfeifer Drig Co 
316 Kittredge Bidg 
Denver Colo 
Baker & Taylor Drig Co 
712 First Nat! Bk Bidg 
Amarillo Tex 
Dorris Ballew Inc 
Box 561! 
Natchez Miss 


Tulsa Okla 
Barnes Core Drig Co 
1350 Roberts Ln 
Bakersfield Calif 
Barnwell Drig Co Inc 
Box 1748 
Shreveport Loa 
Barrett Petroleum Co 
423 Masonic Bidg 
Shawnee Oklo 
Barry Well Drig Co 
West Stor Rt 
Fallon Nev 
Basin Drig Corp 
Box 1388 
Duncan Okla 
Harry Bass Drig Co 
1403 Magnolia Bidg 
Dallas Tex 
Robert M Bass Drig Contr 
Box 471 
Kilgore Tex 
Beard Drig Inc 
900 NE Military Dr 
San Antonio Tex 
Beardmore Drig Co 
827 Beacon Bidg 
Wichita Kans 
Beckman Inc 
Box 1524 
Muskogee Okla 
Dudley C Beene Inc 
Suite 1117 Town House 
Shreveport La 
Bennett & Roberts Drig Co 
Drawer 633 
Russell Kans 
Bennet? Drig Co 
1381 E 26th St 
Tulse 14 Okla 
Bernhardt Drig Co 
2469 Grand River 
Detroit 1 Mich 
Berry Drig Co 
Box 67 
Saint Jo Tex 
L E Bever Drig Co 
1700 W Lovisiana 
Midland Tex 
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Big Chief Drig Co 
Box 8837 
Oklahoma City 14 Okla 
Big Horn Drig Co Inc 
Box 2068 
Casper Wyo 
Big Seven Drig Co 
311 Wright Bida 
Fvansville Ind 
Big West Drig Co 
1321 Oil & Gas Bidg 
Ft Worth Tex 
Big X Drig Co Inc 
2905 First Natl Bldg 
Oklahoma City Okla 
Bilbo-Redding Drig Co Inc 
Box 21045 
Houston Tex 
Black Drig Co 
525 Petroleum Bidg 
Abilene Tex 
Black Hills Drig Co Inc 
218% W Main 
Newcastle Wyo 
Blackstock & Bradley Drig Co 
810 Braniff Bida 
Oklahoma City 2 Okla 
Bodard Drig Co 
313 Masonic Bidg 
Shawnee Oklo 
Bolin Oil Co & D H Bolin 
1120 Oil & Gas Bidg 
Wichita Falls Tex 
Booker Drig Co 
2833 Gen Pershing 
New Orleans lo 
Boyd & Durst Drig Contr 
Box 329 
Alice Tex 
Brack Drig Co Inc 
Box 575 
Fort Collins Colo 
G Bradham 
First Not! Bk Bida 
E! Dorado Ark 
Bronnon & Murray Drig Co 
Box 672 
Coleman Tex 
Brantly Drig Co Inc 
109 Allen Bidag 
Midland Tex 
D J Branyan Co 
Box 166 
Cushing Okla 
Branyan Drig Co 
Box 166 
Cushing Okla 
C E Brehn 
Drower 618 
Mt Vernon ii! 
Brewster-Bartie Drig Co Inc 
1919 Bk of Southwest 
Houston Tex 
Brinkerhoff Drig Co 
870 Denver Club Bidg 
Denver 2 Colo 
Zach Brooks Drig Co 
Box 31 
El Dorado Ark 
Brown & Martin Drig Co 
Box 731 
Gainesville Tex 
Brown & Thorp Drig Co 
Box 1358 
McCamey Tex 
Layton Brown Drig Co 
Box 185 
Woodsboro Tex 
Brown Marine Drig Co 
1456 E Hill 
Long Beach 7 Calif 
Harry T Bryant Drig Co Ltd 
3007 Buffalo Dr 
Houston 19 Tex 
Bryant-Hayward Drig Co 
Box 4627 
Oklahoma City Oklo 
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Bueno Drig Co 
425 Continental Oil Bida 
Denver Colo 
Buick Drig Inc 
Box 331! 
St John Kans 
Bullard Drig Co Inc 
Melrose Bidg 
Houston Tex 
A O Bullock Drig Co 
Box 821 
Casper Wyo 
Burger Drig Co 
Box 327 
Coleman Tex 
Burnham & Robinson Drig Co 
4045 N Market St 
Shreveport lo 
Buzzini Drig Co 
541 Milam Bidag 
San Antonio 5 Tex 
B G Byars Power Drig Co 
318 Citizens Bk Bidg 
Tyler Tex 
C &S Drig Co 
2308 Transit Tower 
San Antonio Tex 
CBS Workover Co 
1713 N Esperson Bidg 
Houston Tex 
CH&C Drig Co 
Box 4278 
Oklahoma City 9 Okla 
CNP Drig Co 
404 Staley Bidg 
Wichita Falls Tex 
C-P Drig Co 
Box 1821! 
Pampa Tex 
Cactus Drig Corp of Tex 
Box 348 
Son Angelo Tex 
Calico Drig Co 
1113 Continental Bk Bidg 
Ft Worth Tex 
Calvert Drig Inc 
204-S Foir St 
Olney tll 
Camay Drig Co 
Box 391 
Compton Colif 
Camay Drig Co 
Rocky Mt Div 
Box 1496 
Denver Colo 
Camdrill International Inc 
c/o Camay Drig Co 
Box 391 
Compton Calif 
Canadian River Drig Co 
424 Petroleum Bida 
Amarillo Tex 
Capitan Drig Co Inc 
Box 671 
Odesso Tex 
Capitt Drig Co 
814.16 Union Center 
Wichita Kans 
Frank Coraway Drig Co 
Box 982 
San Angelo Tex 
Cardinal Drig Co 
Eiks Office Bidg 
Bismorck N D 
Carmack Drig Co 
1008 Mile High Center 
Denver Colo 
Carpenter-Trant Drig Co 
203 C A Johnson Bidg 
Denver 2 Colo 
Carper Drig Co Inc 
Box 509 
Hobbs N M 
Carter Drig Co 
462 S Pershing 
Wichita Kans 
Carter-Jones Drig Co 
Box 1597 
Kilgore Tex 
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Casner & Bentz 
Box 666 
Oildale Calif 
Central Drig Co 
Box 44 
Fairfield II! 
Central Drig Co 
704 10th St 
Lawrenceville Il! 
Chambless-Rosen Drig Co 
Box 4294 
Oklahoma City Okla 
Ford Chapman 
Hubbs-Roberson Bidg 
Pecos Tex 
Chessher Sutton & Davis Drig Co Inc 
366 San Jacinto Bidg 
Houston 2 Tex 
Chiles Drig Co 
Box 949 
Alice Tex 
Cecil Chisler & Son 
Route 2 
Fairview W Vo 
Choate & Hitt 
Box 310 
Cisco Tex 
Choya Drig Co Inc 
500 W Illinois 
Midland Tex 
Circle Drig Co Inc 
620 Pioneer Bidag 
Lake Charles Lo 
Dan L Clark Drig Co 
819 Wilson Tower 
Corpus Christi Tex 
Clark Drig Co 
Box 1743 
Billings Mont 
Ciark Fuel Prod Co 
Box 473 
Mission Tex 
R L Bob Clark Drig Contr 
Box 1933 
Kermit Tex 
Claypool Drig Co 
St Elmo Il! 
Clegg & Hunt 
715 Houston Club Bidg 
Houston Tex 
Clinch Drig Co 
Box 27 
Hazelhurst Miss 
Coastal Drig Co 
7300 La Hore Rd 
Bokersfield Calif 
Coastal Marine Drig & Constr Ce 
450 Bk of the Southwest Bidg 
Houston 2 Tex 
Collier Drig Co 
Artesia Hotel 
Artesio N Mex 
Colorado Wyoming Drig Ce 
1119 Mile High Center 
Denver Colo 
Columbia Drig Co 
1207 C & | Life Bidg 
Houston 2 Tex 
Comet Drig Co 
Box 1143 OCS 
lafayette lo 
Compagmia Industries 
Metanifere E Affine 
(Rome Italy) 
Box 2012 
Tyler Tex 
Conroe Drig Co 
Drower 1741 
Corpus Christi Tex 
Continental Drig Co 
413 Shell Bldg 
New Orleans lo 
Continental Shelf Drig Co 
223 Internat! Trade Mart Bida 
New Orleans lo 
Cook Drig Co 
2305 Continental Life Bida 
Ft Worth Tex 





Cooper Drig Co 
902 Staley Bidg 
Wichita Falls Tex 

R A Cooper Drig Co 
711 Hulman Bidg 
Evansville Ind 

Coral Drig Co 
414 Shell Bidg 
New Orleans La 

Coroco Drig Co 
2807 Mercantile Bk Bidg 
Dallas Tex 

Cortez Drig Co 
1700 Broadway 
Denver Colo 

Crawford Drig Co 
Box 622 
Shreveport La 

Cree Drig Co Inc 
Box 1821 
Pompa Tex 

Criswell Drig Co 
Box 253 
Arkansas City Kans 

Cron & Gracey Corp 
1100 Houston Club Bidg 
Houston Tex 

Crow Drig & Prod Co 
2000 Beck Bidg 
Shreveport La 

Milton Crow Inc 
Commercial Nat! Bk Bidg 
Shreveport La 

Crowe Drig Co 
211 Perkins Bidg 
Duncan Oklo 

Crown Rigs Inc 
2107 Bk of the Southwest Bidg 
Houston Tex 

Sam E Crump Drig Co 
408 Union Bidg 
Midland Tex 

Harry L Cullet 
Purefoy Hotel 
Talladega Ala 

D & J Drig Co 
Rt 2 Box 219-A 
Okemah Okla 

D & M Drig Co Inc 
Box 247 
Great Bend Kans 

D-K Drig Co 
Box 866 
Cortez Colo 

Clark Dale Drig Co Inc 
308 N Colorado Ave 
Midland Tex 

Danforth Drig Co 
418 Kennedy Bidg 
Tulsa Okla 

R W Darden Drig Co 
Box 574 
Olney Tex 

R A Davenport Drig Contr 
211 Perkins Bldg 
Duncan Okla 

Davidson Drig Co Inc 
1004 Continental Life Bidg 
Ft Worth Tex 

Edgar Davis Drig Co 
717 Citizens Bk Bidg 
Abilene Tex 

Harvey Davis & Robt H Thompson Co 
1731 28th St 
Bokersfield Calif 

Dearing Inc 
Box 655 
Dallas Tex 

Deepwater Exp! Co 
1109 Tex Nati Bk Bidg 
Houston Tex 

Delaney Drig Co 
Box 881 
Ada Okla 

M J Delaney Co 
512 Continental Bidg 
Dallas 1 Tex 
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Delison Drig Co 
U S Nat! Bk Bidg 
Denver Colo 
Del Mar Drig Co 
409 Oil Industries Bidg 
Corpus Christi Tex 
Delta Drig Co 
Box 2012 
Tyler Tex 
Delta Marine Drig 
Box 2012 
Tyler Tex 
The Denver Co 
1904 Great Plains Life Bldg 
Lubbock Tex 
Denver Drig Corp 
Box 669 
Odessa Tex 
Dillard-Waltermire Inc 
Oil & Gas Bidg 
Houston 2 Tex 
W L Dillier 
Box 341 
Casey II! 
Dillingham Drig Co 
Box 1346 
Alice Tex 
Dixie Drig Co Inc 
1712 Commerce Bidg 
Houston 2 Tex 
Dixilyn Drig Corp 
Box 3427 
Odessa Tex 
Dixon Drig Co 
Box 2320 
Abilene Tex 
Doak Drig Co 
Box 1108 
Bristow Okla 
Doc Drig Corp 
Blackie Drig Co Inc 
Neva-Andre Drig Corp 
210 Willow St 
Franklin lo 
Donnell Drig Co 
607 Texas Bk Bidg 
Dallas Tex 
Douglas Drig Co 
Box 748 
Oildale Calif 
Drillers Inc 
2005 Adolphus Tower 
Dallas Tex 
Drig & Exp! Co of Delaware Inc 
600 Exchange Bk Bidg 
Dallas Tex 
Driq & Prod Co 
2907 L St 
Bokersfield Calif 
Drill Well Oil Co 
1502 8th St 
Wichita Falls Tex 
Dual Drig Co 
606 City Natl Bk Bldg 
Wichita Falls Tex 
Dudiey & Heath Drig Co 
Box 428 
Stillwater Okla 
B A Duffy Drig Co 
Rm 100 Crescendo Bidg 
Abilene Tex 
N V Duncan Drig Co 
303 Oil & Gas Bidg 
Oklahoma City Okla 
Dunnam & Wyant Drig Co 
816 N Jordan 
Liberal Kans 
Durham Drig Co inc 
Box 204 
Midland Tex 
Dyer Drig Co 
Box 338 
Casper Wyo 
Dykes Drig Co 
200 Petroleum Bidg 
San Angelo Tex 
E & H Drig Co 
Box 1058 
Graham Tex 


E & M Well Serv Co 
223% N Second 
Seminole Okla 

Eakle & Holder Drig Co 
116 Mulberry St 
Evansville Ind 

T T Eason & Co Div of Eason Oil Co 
1211 Colcord Bidg 
Oklahoma City 2 Okla 

Eastern Drig Inc 
Box 291 
Carmi til 

Eastiand Drig Co 
806 Continental Life Bidg 
Ft Worth Tex 

Edwards & Bissett Inc 
1912 N Esperson Bidg 
Houston Tex 

Edwards Drig Co 
Box 1140 
Graham Tex 

Harry L Edwards Drig Co 
Box 6825 
Houston Tex 

Errol Elkins Drig Co 
460 Rio Grande St 
Eagle Poss Tex 

Empire Drig Co 
1507 Mercantile Bk Bidg 
Dallas Tex 

Empire Drig Co 
400 Brown Bida 
Wichita Kans 

Empire States Drig Corp 
1020 Simms Bidg 
Albuquerque NM 

Enterprise Oil Co 
7440 La Hore Rd 
Bakersfield Calif 

Ewing Drig Co 
Box 807 
Breckenridge Tex 

Exeter Drig Co 
Republic Not! Bk Bidg 
Dallas 1 Tex 

Exploration Drig Co 
607 Nat! Bk of Tulsa Bida 
Tulsa Okla 

Fain-Porter Drig Corp 
2410 First Natl Bldg 
Oklahoma City Oklo 

Fairman Drig Co 
Hommersiey Fork Po 

Falco Drig Co Inc 
Box 1255 
Alice Tex 

Falcon Seaboard Drig Co 
Pan American Bidg 
Tulsa Okla 

Felderhoff Bros Drig Co 
Box 87 
Muenster Tex 

Fen-Par Exp! Co Inc 
Box 282 
Grand Haven Mich 

Ferbanta Drig Co 
Box 107 
Carmi til 

Field Drig Co 
1900 Milam Bidg 
San Antonio Tex 

Jim Fish Drig Co 
Box 655 
lowo Park Tex 

Fitzpatrick Drig Co 
803 Wilson Tower 
Corpus Christi Tex 

Fieeger Drig Inc 
271 Meadows Bidg 
Dallas 6 Tex 

J B Fletcher Drig Co 
306 Ricou-Brewster Bidg 
Shreveport la 

Fiournoy-Haston Drig Co Inc 
1005 Davis 
Ardmore Oklo 

Folk Drig Co 
614 Main 
Yukon Oklo 
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Foree Drig Co 
602 First Natl Bk Bldg 
Dallas Tex 
Fortune Drig Corp 
Petroleum Bidg 
San Angelo Tex 
C J Foster Drig Co Inc 
Box 657 
Richmond Tex 
Foster Drig Co 
Box 751 
Cushing Okla 
4-J Drig and Well Serv Co 
Box 471 
Drumright Okla 
Armstrong Fowler Inc 
929 Oleander 
Bokersfield Calif 
Frank Frawley Drig Co 
823 S Detroit 
Tulsa 3 Okla 
Lioyd R French Co 
506 V & J Tower 
Midland Tex 
Frio Drig Inc 
506 Driscoll Bidg 
Corpus Christi Tex 
Frisbie Drig Inc 
402 Pan American Bida 
Tulsa 3 Oklo 
Fryer & Hanson Drig Co 
2520 Republic Natl Bk Bidg 
Dallas Tex 
Gabbert-Jones Drig Co 
514 Orpheum Bidg 
Wichita Kans 
Gardner Bros Drig Co Inc 
1708 Davis Bidg 
Dallas Tex 
Buster Gardner Drig Co Inc 
Box 281 
New Iberia la 
Garr-Woolley Oil Co 
901 Cravens Bidg 
Oklahoma City Oklo 
Garvey Drig Co 
Route 2 
Great Bend Kans 
Gary Drig Co 
Box 58 
Oil City le 
General Drig Co 
Colcord Bidg 
Oklahoma City Okla 
General Well Drig Co 
Box 1315 
Alice Tex 
Gibson Drig Co 
Box 1540 
Kilgore Tex 
Gilger Drig Co 
831 N Esperson Bidg 
Houston 2 Tex 
Gienn Gillespie & Sons 
Box 907 
Cushing Oklo 
Gilmour Drig Co 
Box 1082 
Alice Tex 
C G Glasscock Drig Co 
1601 Wilson Tower 
Corpus Christi Tex 
Glasscock-Wilson Inc 
1604 Beck Bidg 
Shreveport la 
F E Gober Drig Co 
3032 Cherry Ave 
Long Beach Calif 
Goe Drig Co 
Box 5 
Perry Okla 
Goff-Leeper Drig Co 
Box 457 
Ardmore Okla 
Gold-Mar Drig Co 
Box 732 
Dewar Okla 
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Goldsmith Drig Co 
Box 750 
Duncan Okla 
Gordon Drig Co 
Box 15 
Mt Pleasant Mich 
Gore Drig Co 
Box 515 
Albany Tex 
T V Gorman 
621 Staley Bidg 
Wichita Falls Tex 
Jack Grace Drig Contr 
1009 City Nat! Bk Bidg 
Wichita Falls Tex 
Gracey-Hellums Corp 
410 S Coast Bidg 
Houston 2 Tex 
Burdette Graham 
804 Driscoll Bidg 
Corpus Christi Tex 
Graham Drig Co 
2nd Floor First St Bk Bidg 
Temple Oxlo 
Groham-Michaelis Oil Co 
211 N Broadway 
Wichita 7 Kans 
Grannell Drig Co 
Box 583 
Casper Wyo 
Graves Drig Co 
Box 583 
Ardmore Okla 
Gray Drig Ce 
220 Wichita Not! Bk Bidg 
Wichita Falls Tex 
Great Western Drig Co 
Box 1659 
Midland Tex 
Green & Dreblow Drig Co 
Box 1057 
Bokersfield Calif 
Green & Heiser Drig Co 
Box 3098 
Bokersfield Colif 
Greenland Drig 
Box 518 
Great Bend Kans 
Greenwood Petroleum Mgnt Inc 
Eureka Kons 
Greyhound Drig Co Inc 
Box 7334 
Shreveport Lo 
Grey Wolf Drig Co 
1506 Bk of the Southwest 
Houston Tex 
Guadalupe Drig Co 
2505 Princeton Ave 
Midland Tex 
Roy Guffey Drig Co 
5543 Yale Bivd 
Dallas 6 Tex 
Gulf Coast Drig & Exp! inc 
Box 2367 Choctaw Sto 
Laurel Miss 
Gulf Coast Western Oil Co 
Republic Bidg 
Oklahoma City Okla 
Henry Gwaltney Drig Co 
Box 289 
Washington Ind 
H & S Drig Co 
Drawer 518 
Dewey Okla 
H & S Drig Co 
407 Tri State Ins Bidg 
Tulsa Okla 
HER Drig Co 
724 W Britton Ave 
Oklahoma City Oklo 
Hack Drig Co 
Box 1636 
Abilene Tex 
John S$ Hagestad Drig Co 
3224 Gulf St 
Bokersfield Calif 
Halbert Drig Co 
507 Citizens Bk Bidg 
Tyler Tex 
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Hale Bros Drig Co 
315-B City Natl Bidg 
Wichita Falls Tex 

Clyde Hall Drig Co Inc 
Box 107 Sto B 
Bakersfield Calif 

© E Hall Drig Co 
2008 Continental Natl Bk Bidg 
Ft Worth Tex 

Hamilton-Powell Drig Co Inc 
1220 Hamilton Bldg 
Wichita Falls Tex 

Hamman Oil & Ref Co 
Box 13028 
Houston 19 Tex 

F E Hargraves & Son Drig Co 
Box 573 
Oil City le 

Harkins & Co 
Box 1490 
Alice Tex 

Harms-Burt Drig Co 
510 Petroleum Bidg 
Wichita Kans 

Harrell Drig Co 
1228 Bk of Southwest Bidg 
Houston 2 Tex 

Harris Drig Co 
Box 699 
Grayville II! 

John W Harris Drig Co 
525 Wichita Not! Bk Bldg 
Wichita Folls Tex 

C H Hartman 
206 Security Bidg 
Sapulpa Okla 

J W Hastings Drig Co 
Wichita Natl Bk Bidg 
Wichita Falls Tex 

Hatfield Drig Co Inc 
1611 N “H”" St 
Midlond Tex 

Howkins-Wilkins Prod Co 
373 San Jacinto Bidg 
Houston Tex 

Win Hawkins Drig Co 
373 San Jacinto Bidg 
Houston 2 Tex 

Hayward Drig Co 
Box 295 
Enid Okla 

John Heard & Co Inc 
Rm 4 Elm Oil Bidg 
Tu'sa Okla 

Helmerich & Payne inc 
First Natl Bidg 
Tulsa Okla 

Henderson Drig Corp 
N Esperson Bidg 
Houston Tex 

The Herb Exp! Co 
342 Lexington Ave 
Abilene Tex 

Herndon Drig Co 
Drawer 489 
Tulsa Okla 

Herring & Davis 
607 Kennedy Bidg 
Tulsa Okla 

Maxwell Herring Drig Corp 
Box 1122 
Kilgore Tex 

BM Hester 
Box 2588 
Wichita Falls Tex 

Hewgley Drig Co 
704 Wilco Bidg 
Midland Tex 

Hewit-Gulick Drig Co 
240 Silver State Bidg 
Denver 2 Colo 

Highland Drig Co 
Box 671 
Odesso Tex 

Highland Oil 
Box 263 
Jasper Ind 





Hilburn Industries Inc 
Ricou-Brewster Bidg 
Shreveport La 

Hill Drig Co 
Box 532 
Conroe Tex 

J E Hillier 
Box 67 
Pleasanton Tex 

Hills & Hills Drig Co 
Box 2158 
Pampo Tex 

C F Hills Drig Co 
Box 2158 
Pampa Tex 

W B Hinton 
Mercantile Building 
Dallas 1 Tex 

Hissom Drig Co 
1327 Wilco Bidg 
Midland Tex 

Hoagland Drig Co Inc 
108 N Lincoln St 
Robinson III 

Holliman Drig Co 
712 Fidelity Union Life Bidg 
Dallas Tex 

Holm Drig Co 
Box 7246 
Tulsa Okla 

Holmes Drig Co 
1045 San Jacinto Bidg 
Houston Tex 

Holt Brothers Drig Co 
Box 236 
Pampa Tex 

W C Holt Drig Co Inc 
909 Enterprise Bidg 
Tulsa Okla 

Slats Honeymon Drig Co 
1310 Liberty Bk Bidg 
Oklahoma City Okle 

R L Horn & Son Drig Co 
Pawnee Okla 

Hose-Austin Drig Corp 
Box 1067 
Casper Wyo 

Houchins Drig Co 
Box 388 
Mt Carmel! Ii! 

Housh Drig Co 
586 Gulf Bldg Addn 
Houston 2 Tex 

Houston Oil Well Serv Co 
1706 C & | Life Bldg 
Houston 2 Tex 

H H Howell 
801 Milam Bidg 
San Antonio Tex 

Howell Holloway & Howell 
Life of America Bidg 
Dallas Tex 

Hull Oil Co 
214 Panhandle Bidg 
Wichita Falls Tex 

Hunt Drig Co Inc 
634 Wilson Bidg 
Corpus Christi Tex 

Hupp & Hume 
Box 616 
Owensboro Ky 

Floyd R Hyer 
Commerce Bidg 
Okmulgee Okla 

Hylton Drig Co 
716 Eye St 
Bakersfield Calif 

index Drig Co 
Box 918 
Laurel Miss 

indian Drig Co 
Box 42 
Tulsa Okla 

Donald T Ingling 
623 First Nat! Bk Bidg 
Wichita 2 Kans 

irish Drig Co Inc 
Box 225 
Eastland Tex 
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Isern Drig Co 
Box 45 
Ellinwood Kans 
Ivy Drig Co 
1705 Burton Way 
Bokersfield Calif 
J& C Drig Co 
Box 552 
Refugio Tex 
J & L Drig Co Ltd 
2005 Adolphus Tower Bidg 
Dallas Tex 
JMC Drig Interests 
6282 E Marshall 
Tulsa Okla 
S W Jack Drig Co 
Allegheny Ave 
Avonmore Pa 
A L Jackson Drig Co 
Box 194 
Great Bend Kans 
Jackson Drig Co 
Box 1388 
Duncan Okla 
Jennings Drig Co 
612 City Natl Bk Bidg 
Wichita Falls Tex 
Jett Drig Co Inc 
Box 1832 
Shreveport lo 
Johnn Drig Co 
711 Fair Bidg 
Ft Worth Tex 
Johnson & Fiesher Drig Co 
601 Hightower Bidg 
Oklahoma City Okla 
Al Johnson Drig Co 
Rt 12 Box 440 
Oklahoma City 10 Okla 
Johnson-Bates Drig Co 
Box 425 
Konawa Okla 
Johnson Drig & Serv Co 
Box 3 
Magnolia Ark 
Fred Johnson Drig Co 
2790 Cherry Ave 
Long Beach Calif 
Johnson-Gadbois Drig Co 
200 Petroleum Bidg 
Abilene Tex 
S D Johnson 
304 Mile High Center 
Denver Colo 
Don Johnston Drig Co 
825 Petroleum Club Bidg 
Denver Colo 
Jonco Drig Co 
Box 1214 
Seminole Okla 
Buck Jones Drig Co 
Box 1085 
McCamey Tex 
J E Jones Drig Co 
Box 2218 
Midland Tex 
Jones Well Serv Co 
Box 609 
Abilene Tex 
Woody Jones Drig Co 
408 E Main St 
Olney Ill 
Julkirk Corp 
506 V & J Tower 
Midland Tex 
Justiss-Mears Oil Co 
Box 396 
Jena La 
K & S Drig Co 
First Natl Bldg 
Bartlesville Oklo 
Karper & Glass 
Box 149 
Graham Tex 
Keating Drig Co 
510 Natl Bk of Tul Bidg 
Tulsa Okla 


Kee & Simpson Drig Co 
417 S Hill St 
Los Angeles 13 Calif 
K L Kellogg & Sons 
Box 510 
Compton Calif 
Kelly Drig Co 
Box 1126 
Houma la 
Kendall-Davis Drig Co Inc 
201 SE Ist St 
Evansville Ind 
Kent Drig Co 
Box 2555 
Salt Lake City Utah 
Keoughan Drig Co 
Box 9368 
Ft Worth 7 Tex 
Kern Drig Co Inc 
Box 936 
Magnolia Ark 
Kerr-McGee Oil Industries Inc 
Kerr McGee Bidg 
Oklahoma City Oklo 
Kersey & Co 
Box 305 
Artesia N Mex 
Keyes Drig Co 
Box 1108 
Roswell N Mex 
Kilroy Drig Co 
2306 Bk of Southwest Bidg 
Houston Tex 
Carl B King Drig Co of Tex 
Box 270 
Midland Tex 
Kingery Drig Co Inc 
Box 97 
Saint Jo Tex 
King-Phillips Inc 
1109 Continental Nat! Bk Bldg 
Ft Worth Tex 
Kirby Oil Ind 
5107 Center St 
Omaha 6 Neb 
Hugh Kirkpatrick Inc 
Box 312 
Mission Tex 
A F Knappenberger and K & H Drig Co 
427 Elm St 
Graham Tex 
Donald P Knierim 
Box 277 
Casey Ill 
Knight Drig Co 
Box 1332 
Bakersfield Calif 
Tom Knight 
3086 Garden Ave 
Billings Mont 
Kuehn & Roberts Drig Contrs 
508 Mims Bidg 
Abilene Tex 
A J Kuenstier Drig Co 
Box 1374 
Alice Tex 
Kuliberg & Otthouse Inc 
Box 967 
Cut Bank Mont 
L & F Drig Co 
Box 1468 
Bakersfield Calif 
L & H Drig Co 
3331 Lorraine St 
Baton Rouge loa 
L & N Drig Co 
6709 Canal Bivd 
Shreveport Lo 
Raiph G Ladd 
Box 5 
Haskell Okla 
Lake Drig Co 
1417 Church 
Beaumont Tex 
La Mance Drig Co 
Box 2686 
Midland Tex 
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Lamar Drig Corp 
Box 4128 Centenary Sto 
Shreveport La 
Larco Drig Co 
Box 3499 
Jackson Miss 
Howard C Lasiter Drig Co 
Box 172 
Grandfalls Tex 
Laughlin-Porter Drig Co Inc 
11 Petroleum Life Bida 
Midland Tex 
J W Lawrence 
Box 942 
Conrad Mont 
Roy Lawrence Drig Co 
Box 306 
Pawnee Oklo 
Layton and Newell Drig Co 
1321 Oil & Gas Bidg 
Ft Worth Tex 
Leatherwood Drig Co 
Box 925 
Je boro Tex 
Lee iq Co 
1007 Philtower Bida 
Tulsa Okla 
D H Lesh Drig Co 
Box 505 
Mattoon Ii! 
Lewis & Mucher Drig Corp 
Box 2067 
Longview Tex 
Lewis Bros Inc 
320 Mile High Center 
Denver 2 Colo 
Lewis Drig Co 
915 Union Center 
Wichita Kans 
Lincoln Drig Co 
403 Oil & Gas Bidg 
Oklahoma City Okla 
Ted Lindsay Drig Contr 
Box 190 
Mt Vernon Ii! 
M M Lindsey Drig Co 
4748 Airline Hwy 
Baton Rouge la 
H J Lininger 
Box 37 
Upper Sandusky Ohio 
Lin-Mour Drig Co 
Oil & Gas Bidg 
Wichita Falls Tex 
Livermore Drig Co 
406 Lubbock Not! Bk Bidg 
Lubbock Tex 
Liano Drig Co 
301 V & J Tower Bida 
Midland Tex 
Loffiand Bros Co 
Box 1649 
Tulsa Okla 
Lofton Oil Co 
707 Oil & Gas Bidg 
Wichita Falls Tex 
Lohmann-Johnson Drig Co Inc 
320 Indiana Bk Bidg 
Evansville Ind 
Lomax Drig Co 
Box 584 
Midland Tex 
Charles E Long Jr Inc 
Box 96! ” 
Midland Tex 
Longhorn Drig Corp 
Box 546 
Three Rivers Tex 
Louisiana Delta Offshore Corp 
201 Carondelet Bidg 
New Orleans la 
Lowe Drig Co 
Box 832 
Midland Tex 
Lusk Drig Co 
No 11 U-Totem Lane 
Houston 24 Tex 
Lynn Drig Co 
1403 Nat! Bk of Tu! Bidg 
Tulsa Okla 
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H B Lyan Drig Corp 
Box 1085 
Farmington N Mex 
M-H-O Drig Co 
Box 297 
Cut Bank Mont 
MIM Drig Corp 
1401 Majestic Bidg 
San Antonio Tex 
Mac Drig Co 
Box 2972 
Houston Tex 
Macrate Prod Co 
3341 Cherry Ave 
Long Beach 7 Calif 
Mac's Drig Co 
1531 High Box 3 
Grand Junction Colo 
Makin Drig Co 
Box 1628 
Hobbs N Mex 
Mallard Drig Co 
1016 Union Nat! Bk Bidg 
Wichita Kons 
Malionee Drig Co Inc 
820 Union Center 
Wichita Kans 
Mangum Drig Co 
834 Esperson Bidg 
Houston Tex 
R L Manning Co 
318 Continental Oi! Bidg 
Denver Colo 
Marcum Drig Co 
Box 761 
Ada Okla 
Morlin Exploration Inc 
836 Olive 
Shreveport la 
M L (Mike) Marrs Drig Co 
Box 985 
Drumright Oklo 
Martin & Holmes Oi! Well Serv Co 
4730 Ayers 
Corpus Christi Tex 
Lubie Martin Drig Co 
2052 Harvard 
Houston Tex 
Maxwell Drig Co 
Box 846 
Coleman Tex 
M Mazzarino 
Staunton Ill 
McAlester Fuel Co 
Box 210 
Magnolia Ark 
Gabe McCall Drig Co 
Box 2068 
Casper Wyo 
McClure Oil Co 
Box 147 
Alma Mich 
McCutchen & Graham 
409 Oi! & Gas Bida 
Wichita Falls Tex 
Gene McCutchin 
Box 1585 
Dallas Tex 
Jerry Alex McCutchin Drig Co 
Mercantile Sec Bida 
Dallas Tex 
McDaniel & Beecher! Drig Co 
607 Davis Bida 
Dallas Tex 
McDaniel Drig Co 
205 C A Johnson Bidg 
Denver 2 Colo 
A D McDuffie 
Box 807 
Wichita Folls Tex 
Lottie B McFann Drig Co 
3901 Cedar Ave 
Long Beach 7 Calif 
W H McGarr Industries 
Box 826 
Coleman Tex 
J R McGill 
509 Amarillo Bida 
Amarillo Tex 
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McGoldrick & Watson Drig Co 
213 Beck Bidg 
Shreveport Lo 
McQueen & Stout Drig Co 
1113 Ft Worth Natl Bk Bidg 
Ft Worth 2 Tex 
Meadows & Walker Drig Co 
500 San Jacinto Bidg 
Houston 2 Tex 
Meico Drig Co 
Box 1360 
Seminole Okla 
Mercury Drig Corp 
1205 Beck Bidg 
Shreveport Lo 
Meredith & Co 
1418 Bk of the Southwest Bidg 
Houston Tex 
Meredith Drig Co 
419 City Natl Bidg 
Wichita Folls Tex 
Ward S Merrick 
Box 971 
Ardmore Okla 
Mesker Drig Co 
1129 E 15th St 
Tulsa Okla 
Midland Drig Co 
410 W Ohio 
Midland Tex 
Midwestern Drillers Inc 
1206 Mid-Continent Bidg 
Tulsa 3 Okla 
Milam Drig Co 
1814 Alamo Nat! Bida 
San Antonio Tex 
J Conley Miles Drig Co 
Box 1791 
Abilene Tex 
Milestone Drig Co 
Box 2745 
Midlond Tex 
Milhoan Drig Co 
Box 948 
Tulsa Okla 
Miller & York 
Box 936 
Bokersfield Calif 
Miller Bros & Bowling 
Box 611 
Alice Tex 
J E Miller Drig Contr 
Box 1581 
Abilene Tex 
Miracle-Fifer Drig Co 
1636 Welton St 
Denver 2 Colo 
Mobile Drig Co 
705 Fourth Not! Bk Bida 
Wichita 2 Kans 
Mobile Drig & Well Serv Co Inc 
Box 207 
Conroe Tex 
Montgomery Drig Co 
Box 747 
El Dorado Ark 
J S Montgomery 
103 NW 44th St 
Oklahoma City Oklo 
Moore & Moore Drig Co 
Box 29 
Abilene Tex 
Lamar H Moore Drig Co 
Box 29 
Abilene Tex 
Mora Drig Co 
1908 First Nat! Bidag 
Tulsa Okla 
Moran Bros Inc 
1200 Oil & Gas Bidg 
Wichita Falls Tex 
E W Moran Drig Co 
500 First Not! Bk Bida 
Wichita Falls Tex 
Moran Oil Prod & Drig Corp 
Box 1718 
Hobbs N Mex 





Dave Morgan Drig Co 
Box 820 
Blackwell Okla 
Pete Morris Drig Co 
Box 733 
Ada Okla 
Morrison Drig Co Inc 
Box 583 
Casper Wyo 
Mosier & King Well Serv Inc 
Box 102 
Abbeville La 
Mountain States Drig Co Inc 
622 Patterson Bidg 
Denver Colo 
Movible Offshore Co 
San Jacinto Bidg 
Houston Tex 
Murphy & McKernan 
Box 169 
Pampa Tex 
Bob Murphy 
Box 5 
Pawhuska Okla 
Musgrove Petroleum Corp 
80" Union Center 
Wichita Kans 
Muskegon Development Co 
432 Lyman Bidg 
Muskegon Mich 
Mustang Drig Corp 
1201 Peoples Bk Bidg 
Tyler Tex 
Muzny Drig Co 
Box 745 
Prague Okla 
C L (Cluke) Myers Drig Co Inc 
317 E Ninth St 
Wewoka Okla 
Myers Drig Serv 
2117 Bank St 
Bakersfield Calif 
Neal Drig Co 
Box 423 
Victoria Tex 
Needham Drig Co 
Box 1285 
Artesia N Mex 
Nelson Drig Co 
300 W Main 
Ardmore Okla 
Nemaha Oil Co 
Mercantile Bk Bidg 
Dallas Tex 
Newton Drig Co 
Box 1104 
Coalinga Calif 
Nichols Drig Co 
Box 1032 
Duncan Okla 
The Noah Petroleum Co 
Box 192 
Albion Ill 
George Noland Drig Co Inc 
823 S Detroit Ave 
Tulsa 20 Okla 
Norman Oil Corp 
1141 Butternut St 
Abilene Tex 
Norton Drig Co 
542 Natl Bk of Commerce Bidg 
New Orleans 12 Lo 
William A Norton 
6516 NW Grand Bivd 
Oklahoma City Okla 
Norwood Drig Co 
700 Wichita Natl Bk Bidg 
Wichita Falls Tex 
Nowery Drig Co Inc 
5904 Fairfield 
Shreveport La 
Nuckolls-Bell Drig Co 
1255 First Natl Bidg 
Oklahoma City 2 Okla 
Nye & Snell Drig Co 
208 Patterson Bidg 
Denver Colo 
Ocean Drig & Exp! Co 
918 Carondelet Bidg 
New Orleans 12 lo 
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Olds & Wrather Drig Co 
Box 113 
Casper Wyo 
Bob Olds Drig Co 
Box 113 
Casper Wyo 
R Olsen 
Liberty Bk Bidg 
Oklahoma City Okla 
W B Omohundro 
Box 774 
Wichita Falls Tex 
O'Neal Drig Co 
1314 Oil & Gas Bidg 
Ft Worth Tex 
Oney Drig Co 
Box 425 
Graham Tex 
Ormand Bros Drig Co 
Box 1469 
Odessa Tex 
O'Rourke-McGirl Drig Corp 
632 Nati Bk of Tul Bidg 
Tulsa Okla 
Overby Drig Co Inc 
Box 248 
Nowata Okla 
Owen Drig Co 
Box 1423 OCS 
Lafayette lo 
Haynes B Ownby Drig Co 
1610 Gulf States Bidg 
Dallas Tex 
Paco Petroleum Corp 
Box 347 
Mt Carmel Ill 
Paine Drig Co 
301 Insur-O-Medic Bidg 
Dallas Tex 
Pan-Tex Drig Co 
316 Henderson Blvd 
Kilgore Tex 
Parker Drig Co 
418 Natl Bk of Tul Bldg 
Tulsa Okla 
Patton Drig Co Inc 
Orpheum Bidg 
Wichita Kans 
Payne Bros Drig Co 
1411 10th St 
Lawrenceville II! 
Peak Drig Co Inc 
1019 Central Bidg 
Wichita Kans 
Pegg Bros Drig Co 
1204 Nat! Bk of Commerce Bidg 
San Antonio Tex 
Penrod Drig Co 
418 Market St 
Shreveport La 
Perforaciones Delta C A 
Apartado 9138 
Caracas Venezuela 
Perkins Bros Drig Co 
Box 1232 
Duncan Okla 
Perrine & Perrine Drig Contr 
Box 87 
Salem Ili 
L C Peters Drig Contr 
First Natl Bk Bidg 
Longview Tex 
Petersen Petroleum Corp 
836 Olive 
Shreveport La 
Petro Drig Co Inc 
Box 339 
Mt Vernon Ii! 
Petrolex Inc 
361 Palmtag 
Hollister Calif 
R P Phillips Well Serv 
Box 246 
lafayette La 
Pickrell Driq Co 
705 Fourth Natl Bk Bidg 
Wichita 2 Kans 
Pierco Drig Co 
605 Oil & Gas Bidg 
Wichita Falls Tex 


Pioneer Drig Co Inc 
Box 2211 
Casper Wyo 

Louis Pitcock Drig Co 
Box 25 
Grahom Tex 

Jack Plemons Drig Co 
Box 1493 
Artesia N Mex 

Pool & Gerlich Drig Co 
Box 1940 
San Angelo Tex 

Fred Pool Drig Co 
Box 172 
Abilene Tex 

Porter Drig Co 
317 Oil Capital Bidg 
Tulsa Okla 

Poteet Wysor & Eckles Inc 
Box 508 
Holdenville Okla 

Powell Drig Co 
412 Union Center Bidg 
Wichita Kans 

Graham Powell Drig Co 
129 N Sycamore St 
Centralia tll 

The Power Rig Drig Co 
Box 1436 OCS 
Lofayette la 

Prime Drig Co 
814-16 Union Center 
Wichita Kans 

Prince Marine Drig & Exp! Co 
434 Bk of Southwest Bidg 
Houston Tex 

Princeton Mining Co 
111 ha 7th St 
Terre Haute Ind 

T M Pruett Drig Contr 
Box 303 
Centralia Ili 

Pyburn Drig Co 
Box 4276 
Shreveport La 

R & R Well Serv Co 
Box 637 
Rangely Colo 

RW IT Drig Co 
506 Diamond St 
Holdenville Okla 

Frank Raiborn Drig Co 
35 Garden Rd 
San Angelo Tex 

Ramey Well Serv 
Suite 401P Robertson Bidg 
Wichita Falls Tex 

G H Ray Well Serv 
Box 68 
Cement Okla 

Slim Rea Drig Co 
Box 399 
Abilene Tex 

Reading & Bates Inc 
1502 Philtower Bidg 
Tulsa 3 Okla 

Reading & Bates Offshore Drig Co 
1502 Philtower Bidg 
Tulsa 3 Oklo 

Reagan Drig Co 
1576 Carol Lane 
Wichita Falls Tex 

Red River Drig Co 
Cook Bidg 
Breckenridge Tex 

Reed Drig Co 
1209 Atlas Bidg 
Tulsa Okla 

Gene Reid Drig Inc 
3505 Pierce Rd 
Bakersfield Calif 

Reliable Drig Co Inc 
3086 Garden Ave 
Billings Mont 

Reserve Drig Co Inc 
Drawer 1612 
Casper Wyo 
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Reserve Drig Co Inc 
625 Union Center Bida 
Wichita 2 Kans 

Revier Drig Co 
208 City Nati Bk Bida 
Wichita Falls Tex 

Rex & Morris Drig Co 
Box 334 
El Dorado Kons 

Rheay & Reynolds Drig Co 
404 Petroleum Bidg 
Abilene Tex 

Rhodes & Hicks Drig Corp 
Box 1395 
Alice Tex 

Riceland Corp 
Box 747 
Dallas Tex 

Marvin S Ridgeway 
Box 943 
Beeville Tex 

George W Riley Inc 
Box 826 
Odesso Tex 

Rimrock-Tidelands Inc 
1315 Gravier St 
New Orleans Lo 

The R W Rine Drig Co 
420 Union Center 
Wichita Kans 

C M Roberson Drig Co 
418 Market St 
Shreveport Lo 

Robinson-Wehmeyer 
470 San Jacinto Bida 
Houston Tex 

Rocket Drig Co 
2099 E 27th St 
Long Beach Calif 

Rocket Drig Co Inc 
352 N Broadway 
Wichita Kans 

Rocky Mountain Drig Co 
550 S Flower St 
los Angeles Calif 

Dwight M Ross Drig Co 
Hamilton Bldg 
Wichita Falls Tex 

R Benton Ross Inc 
403 P Robertson Bida 
Wichita Falls Tex 

Don M Rounds Drig Co Inc 
925 Petroleum Club 
Denver 2 Colo 

Rowan Drig Co Inc 
Drawer 12247 
Ft Worth 16 Tex 

B L Rucker Drig Co 
Box 127 
Mt Vernon | 

Ruh! Drig Co Inc 
1621 Bk of Southwest Bidg 
Houston 2 Tex 

Rupp-Ferguson Oi! Co 
522 Union Center Bidag 
Wichita Kans 

Russell & Russell Drig & Prod 
621 Lindsay St 
Gainesville Tex 

Paul F Rutledge 
Box 2239 
Santo Fe N Mex 

Sebre Drig Co 
222 Hughes Bida 
Cushing Okla 

St John Drig Co 
Box 639 
Bollinger Tex 

Salt Dome Prod Co 
737 Texas Not! Bk Bida 
Houston 2 Tex 

Santa Fe Drig Co 
Box 310 
Whittier Calif 

Santa Maria Drig Corp 
2875 Cherry Ave 
Long Beach 6 Calif 

Santa Rosa Drig Co 
Box 633 
Apple Valley Calif 
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Saunders Drig Inc 
Box 5383 
Sonora Tex 
Scat Drig Co Inc 
Box 787 
Drumright Okla 
Schafer Drig Co 
2400 Liberty Bk Bidag 
Oklahoma City Ok 
J B Schick Drig Co 
510 Petroleum Bidg 
Abilene Tex 
Schimmel Drig Co 
2121 Alamo Natl Bida 
San Antor ° Te a 
A L Schiaikjer 
Box 76! 
Newcastle Wyo 
Schoenfeld-Hunter-Kitch Drig Co 
Box 588 
Tulsa 1 Oklo 
Schulz & Brannan Drig Co 
621 Staley Bidg 
Wichito Falls Tex 
Scooter's Drig Serv 
1215 Sklor Bida 
Shreveport la 
A B See Drig Co Inc 
206 Petroleum Bidg 
Abilene Tex 
Paul Septer Drig Co 
521-22 Union Not! Bk Bida 
Wichita Kans 
Seran & Howard Drig Co 
Box 110 
Okemah Oklo 
SeRoBee Drig Co Inc 
521-22 Union Not! Bk Bida 
Wichita Kans 
Severns Drig Co Ltd 
4290 S Spring St Swite 11 
Los Angeles Calif 
Service Drig Co 
515 Kennedy Bida 
Tulsa Okla 
Harold Shappell Drig Co 
510 City Nat! Bidg 
Wichito Falls Tex 
Sharp Drig Co 
Box 1271 
Midland Tex 
Sheets & Walton Drig Co 
Box 152 
Breckenridge Tex 
Shelley-Miller Drig Co 
205 Miller Bidg 
Wichita Kans 
Sherin Drig Co Inc 
1709 First Natl Bldg 
Oklahoma City Oklo 
Shields Drig Co Inc 
Shields Bidg 
Russel! Kans 
Shields Oil Producers 
Shields Bldg 
Russell Kons 
Shoreline Drig Co Inc 
1203 Beck Bidg 
Shreveport La 
Shulman Bro- 
Box 191 
Vandalia Iii 
Signal Drig Co 
203 Mayo Bidg 
Tulsa Oklo 
Signal Exploration Inc 
203 Mayo Bidg 
Tulso Okla 
Signal Oilfield Serv 
203 Mayo Bidg 
Tulsa Oklo 
Sikes-Burckhaiter Drig Co 
300 Oi! & Gas Bidg 
Wichita Falls Tex 
Joe Simpkins 
6421 Easton Ave 
St Lovis 14 Mo 
C J Simpson Drig Co 
Box 372 


Indiana Pa 
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Skinner & McDougal Drig Co 
Box 8774 
Oklahoma City Okla 
Skipper Drig Co 
Box 511 
Cushing Okla 
Don Slape Drig Co 
Box 432 
Olney til 
Smaliwood & Sons 
3657 E Kiest Bivd 
Dallas Tex 
Smiley & Little Drig Co 
1635 SE 29th St 
Oklahoma City Okla 
Smith & Breyer 
Suite 154 Meadows Bida 
Dallas 6 Tex 
B B Smith Inc 
Box 2876 
Midland Tex 
Darrell W Smith Co 
Box 1105 
Midland Tex 
Ray Smith Drig Co 
Simons Bidg 
Dallas Tex 
L C Smitherman Drig Co 
Box 627 
Augusta Kans 
Sojourner Drig Corp 
Box 679 
Abilene Tex 
Sooner Drig Co 
412 Federal Not! Bk Bida 
Shawnee Okla 
Southeastern Drig Corp 
901 Employers Ins Bidg 
Dallas Tex 
Southern Drig Co 
13th & Son Fernando Rd 
Newhall Colif 
South State Drig Corp 
Mt Vernon Ind 
South States Drig Co 
Box 147 
Lonaview Tex 
Southworth & Wood Inc 
1021 San Jacinto Bida 
Houston Tex 
J D Sprecher 
Box 299 
Casper Wyo 
Orville Stanford Inc 
Box 735 
Sante Mario Calif 
Stephens Oil & Gas Corp 
1502 Main St Annex 
Lubbock Tex 
Stice Drig Co 
Box 678 
Beeville Tex 
Jack L Story 
Box 1073 
Dallas Tex 
Stouder Drig Co 
208 SE Riverside Dr 
Evansville ind 
Harold L Strader Drig Co 
3901 Mt Vernon 
Houston 6 Tex 
Strain Drig Co 
608 Patterson Bidg 
Denver Colo 
Strait Drig Co 
Box 90 
Eidorado Kans 
C W Strotman Drig Co 
620 S 30th St 
Mattoon Iii 
Stroube Drig Co 
Box 730 
Corsicana Tex 
Summit Drig Corp 
414 Atlas Life Blda 
Tulsa Oklo 
The Sun Drig Co 
417 S Hill St 
Los Angeles 13 Colif 





Sunnyland Contracting Co Inc 
Box 388 
Rayne la 
Sutton Drig Co 
900 NE Military Dr 
San Antonio Tex 
Symons Drig Co 
Box 546 
Houston Tex 
Target Drig Corp 
710 Enterprise Bidg 
Tulsa Okla 
T & O Drig Co 
Box 461 
Gainesville Tex 
Taylor Exp! Co Inc 
2118 Welch Ave 
Houston Tex 
G S$ Taylor Drig Co 
Box 1097 
Snyder Tex 
W P Taylor Drig Co 
1429 Bk of the Southwest 
Houston Tex 
Temple Drig Co Inc 
320 Indiana Bk Bidg 
Evansville Ind 
Tennant Drig Co 
Rivoli Bldg 
Blackwell Obla 
Terminal Drig & Prod Co 
1240 Blinn Ave 
Wilmington Calif 
Texita Oil Co 
812 Milam Bldg 
San Antonio 5 Tex 
Tex-Mex Drig 
1211 Fidelity Union Life Bidg 
Dallas Tex 
Thomas & Billups Drig 
809 Citizens Bk Bidg 
Abilene Tex 
A W Thompson Inc 
Box 2524 
Houston Tex 
Thompson Drig Co 
Box 577 
Comanche Okla 
Thrasher Drig Co 
1602 Beck Bidg 
Shreveport La 
Tolson Drig Co 
213 Triangle Bidg 
Pawhuska Okla 
Trachta Drig Co 
Box 67 
Muenster Tex 
J C Trahan Drig Contr Inc 
1203 Beck Bidg 
Shreveport La 
Transit Corp 
1516 Liberty Bk Bldg 
Oklahoma City Okla 
Trant Drig Co 
1201 Peoples Bk Bidg 
Tyler Tex 
Treasure State Drig Co 
Box 1712 
Great Falls Mont 
Triad Drig Co 
120 Featherston Bidg 
Wichita Falls Tex 
Trio Drig Co 
3013 Nussbaumer 
Dallas 26 Tex 
Trivle E Drig Co 
223% N Second 
Seminole Okla 
Tri-Service Drig Co 
Box 1785 
Midland Tex 
Triton Drig Co Inc 
Box 13221 
Houston Tex 
Troop Drig Co 
Box 145 
St Elmo Ill 
Troup & Suttles Inc 
506 Diamond 
Holdenville Okla 


R-12 


True Drig Co 
Drawer 1612 
Casper Wyo 
Tucker Drig Co 
Box 270 
San Angelo Tex 
Tullous Drig Co 
206 N Big Spring 
Midland Tex 
Goal Tullous & Co 
206 N Big Spring 
Midland Tex 
Turnbull & Zoch Drig Co 
Box 2248 
Corpus Christi Tex 
Turner & West 
Box 65 
Stamford Tex 
C D Turner Drig Co 
501 Permian Bidg 
Big Spring Tex 
Twinoak Drig Co 
210 S Morton 
Okmulgee Okla 
U & E Drig Co 
Box 323 
Sullivan Ind 
R W Uhl 
1401 Washington Bivd 
Bartlesville Okla 
Union Rotary Corp 
1104 N Mission St 
Mt Pleasant Mich 
Unit Drig Co 
Box 599 
Bristow Oklo 
United Drig Co 
8750 Holloway Dr 
Los Angeles 46 Calif 
Urice Drig Co 
615 Ft Worth Club Bidg 
Ft Worth Tex 
VS &S Drig Co 
1004 Ridgley Bidg 
Springfield Ill 
V-T Drig Co 
711 Hulman Bidg 
Evansville Ind 
Varner-Neill Drig Co 
Box 492 
Abilene Tex 
W H Varner Drig Co 
Box 492 
Abilene Tex 
Veeder Supply & Dev Co 
Box 201 


Cherryvale Kans 
Viersen & Cochran 
Box 280 
Okmulgee Okla 
Viking Drig Co 
102 W Crockett St 
San Antonio 5 Tex 
W LB Drig Co 
6635 Chocolate Bayou Rd 
Houston 21 Tex 
Wade Drig Co 
Box 70 
Cushing Okla 
Wagner & Wyant Drig Co Inc 
414 Petroleum Bidg 
Amarillo Tex 
J H Wagner Drig Co 
Box 751 
Eldorado Kans 
Walters Drig Co 
510 Orpheum Bidg 
Wichita Kans 
Walters Drig Co Inc 
4114 McMillan 
Dallas 6 Tex 
Rusty Walters Drig Co 
Box 304 
Bakersfield Calif 
Walton Drig Co 
Box 241 
Fairfield III 
Ward Drig Co 
106 Oil & Gas Bldg 
Wichita Falls Tex 


Tommy Ward Drig Co 
1415 Liberty Bk Bidg 
Okichoma City Okla 

Warton Drig Co 
Box 2807 
Odessa Tex 

Carnes W Weaver Drig Co 
326 Gulf Bidg 
Houston Tex 

C B Webster Drig Co 
609 San Jacinto Bidg 
Houston Tex 

Webster Drig Co 
424 S Cheyenne 
Tulsa Okla 

Dick Wegener Drig Contr 
1820 First Natl Bldg 
Oklahoma City Oklo 

Wells Drig Co 
5382 Cherry Ave 
Long Beach Calif 

Art West Drig Co 
217 O'Michael Bidg 
Odessa Tex 

West Central Drig Co 
717 Citizens Bk Bidg 
Abilene Tex 

Western Drig Co Inc 
902 Lubbock Not! Bk Bidg 
Lubbock Tex 

Western Serv Drig Co Inc 
Box 1428 
Odessa Tex 

Chester H Westfall Drig Co 
1202 Hunt Bidg 
Tulsa Okla 

Wes-Tex Drig Co 
Box 2058 
Abilene Tex 

Westiund Drig Co 
Box 197 
Midland Tex 

Chet Whaley Well Serv Co Inc 
6006 Milart St 
Houston 21 Tex 

Wheless Drig Co 
Box 368 
Shreveport La 

A W Williams Drig Co Inc 
411 Virginia St 
Mobile Ala 

Williams Drig Co Inc 
603 S Arkansas 
Soringhill lo 

Kidd Williams Drig Corp 
205 Kennedy Bidg 
Tulsa Okla 

Walter W Willis 
813 Broadway 
Mt Vernon Ii! 

Wilson Drig Co Inc 
Box 933 
Jackson Miss 

Wise Drig Account 
Box 297 
Tyler Tex 

Wolfe Drig Co 
Box 559 
Tulsa Okla 

Woodson Prod Co 
412 Exposition 
Dallas 26 Tex 

Woolf & Magee Inc 
Box 635 
Tyler Tex 

Wright Clark & Senkel Inc 
Box 267 
Graham Tex 

S P Yates Drig Co 
311 Carper Bidg 
Artesia N Mex 

Marshall R Young Drig Co 
Box 712 
Brookhaven Miss 

Zapata Off-Shore Co 
2218 City Not! Bk Bidg 
Houston Tex 

Zephyr Drig Corp 
1111 First Natl Bldg 
Tulsa Okla 
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U. S. Contract ROTARY Drilling Rigs 


Total 


All Mair 


Mu 


7 


Mobile County ALABAMA 


index Drig C 
jett Drig Co! 
justiss-Mears Oi! Co | 
ARKANSAS 
Columbia County 
E G Bradham 
McAlester Fuel C 


Penrod Drig C 
Franklin County 
Wolfe Drig Cc 
Lafayette County 
Milton Crow tr 
H&S DrigC 
Hilb 


Logan County 
Parker Drig C 
Viersen & C 
Miller County 
Milton Crow Ir 
Mercury Orig C 
Ouachita County 
Sary Drig C 
Pulaski County 
Walters Drig Co ! 
Saline County 
Walters Drig ¢ 


Union County 

Alan Drig ( 

E G Bradhar 

Kern Drig C 
CALIFORNIA 

Fresno County 

BJ) & M Drig C 

Camay Drig C 

Drig & Prod C 

Armstrong Fowler | 

Miller & York 


Gene Reid Drig In 
Rocky Mountain Drig C 
Rusty Walters Drig C 
Kern County 

B&B Drig C 


BJ & M Drig Co Ltd 


Barnes Core Drig C 
Camay Drig Co 
Casner & Bentz 


Coastal Drig ¢ 
H Davis & R H Thom 


Douglas Drig C 
Drig & Prod C 
Enterprise Oi C 


Green & Dreblow Drig C 
John S Magestad Drig C 
Clyde Hall Drig Co In 
Hylton Drig C 


ivy Drig Co 


K . Kellogg & Sons 
L & F Drig Co 


Drawworks 
Make and 


Crdwil S 


Emsco GC -50( 


Crdwil Trirg 


Nat! Xt 


Brwstr 
Brwst 

Wisr 

Wisn 

Beth Twst 
Emsco GA-5X 
Brwstr N-55 


Nati t 
Natl 5 


Brwstr N-4 
ideco H-2 


Mayhew | 


Mayhew 
Mayhew 
Mayhew | 
Mayhew | 
Mayhew | 
Mayhew 1000 
Mayhew 1000 


Emsco GA-50t 

Emsco A 8X 

Crdw 42 
Nati T-12 25 
Frnks Clipper 225 
Emsco GA-500 55 
ideco 525 6 
Emsco J-1250 1500 
Wisn Mogul 300 


Gen Mach 2x 

175 
Nat! 50 75 
Nat! 50 60 
Custom 225 
Emsco J-1000 1000 
Emsco GA-250 195 
Emsco J-750 1320 
Emsco GB-800 10% 
Emsco G-300 300 
Emsco GA-250-T 300 
Emsco 125 
Crdwil O 432 
Wisn Torcair 150 
Howard-Turner 22% 
Wisn Giant 6X 
Ideco 4-525 440 
Emsco GB-800 1000 
Wisn Sr 85 
Gen Mach 105 
Hopper IG 185 
Hopper GF 185 
Nati 75 1480 
Emsco GB-250 
Emsco GB-250 
Emsco 450 
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Rocky Mountain Drig C 
Santa Fe Drig C 
Santa Maria Drig C 
Kings County 

KL Kelloge & 

Les Angeles County 
Camay Drig C 


Wells Drig C 
Monterey County 
Armst ong F wier, in 
Newton Drig Co 
Orange County 

Kee & Simpson Drig Cc 
K L Kellogg & Sons 


Santa Fe Drig C 


Terminal Drig & Pro 
Wells Drig Co 

Placer County 

John S Hagestad Drig C 
Sacramento County 
B) & M Drig Co Ltd 
San Benito County 


john S Hagestad Drig C 


Miller & York 
Petrolex In 
San Bernardi vo California 
Santa Rosa Drig C 
San Joaquin County 
Gene Reid Drig Inc 
Rusty Walters Drig C 
San Luis Obispo County 
| Barnes Core Drig Co 














Contract 





Green & Heiser Drig Cc 
Santa Barbara County 


Casner & Bentz 


Santa Maria Drig Cor 


Orville Stanford in 


Sonoma County 
Barnes Core Drig C 
Ventura County 
Camay Drig C 


Diig & Expic 


K L Kellogg & S 


Knight Drig Co 
Loffiand Bros C 





santa Maria Drig C 


everns Drig C 


Terminal Drig & Proc 


United Drig ¢ 
Yolo County 
Coastal Drig ¢ 


Adams County 

B F Allison Drig ¢ 
Herndon Drig ¢ 
Delta County 
Signal Drig C 
Denver County 
Taylor Expl Co | 


Fremont County 
Branyan Drig C 
Grand County 

B F Allison Drig C 
Jackson County 


Falcon Seaboard Drig C 


La Plata County 
The Cortez Drig C 
Exploration Drig C 
Kent Drig C 
Moran Bros Inc 


George W Riley in 
Urice Drig Co 
Larimer County 


Mountain States Drig Co Inc 


Logan County 


Brack Drig Co inc (Colo) 
Don Johnston Drig Co 


Lewis Bros In 
Mesa County 
Carmack Drig Cx 
Mac's Drig Co 


R-14 


rs Name 





of Delawareinc 20 


19 


l 


Tota 





ds! 225 
gas-bdtne ROX 
gas 400 
gas 500 
gas 650 
ds! 34 
ds! 1095 
ds! 5 
gas 108C 
gas 855 
gas 1900 
gas-gas 1200 
gaS-gaso 800 
gas-gasc 1500 
gaS-gas 1500 
gas 2240 
gas 137 
gas 1400 
gas 17x 
gas 2475 
ds 180 
gas 2475 
ds 1020 
gas 1350 


ga 1006 


gas-ds 148 
gas 120 
gas 1 406 
gas 1200 
gas 1200 
gas Wn 
gas 1050 
gas 1200 
gas 850 
gas 1350 
ds 

ds 

ds! 

ga 380 
ds 150 

COLORADO 

gas-bt oH 
gas 60 
4s 

Ras 

btne 

q " 
gas-btne 675 
ds x 
ga M 
gas 905 
dsi-g 

gas 800 
gas | 
gas gas 300 
gas-btne 00 
ds 54( 
ds! 

gas-btne 650 
ds! 376 
gas 400 
ds! 365 





Mair 








Drawworks 
Make and 
Model 





Orwell’ 66 


Emsco GA-45 
Wisn Giant 
Wisn Giant 
Wisn Giant 
Nat! 50 

Beth M-58 


Custon 


Wisn Titar 
Nati 75 
Nati 13 
Nat! 100 
Nat! SOA 
Nat! 34-10 
Natl 13 
Nat! 100 
Nati 75 
Nati 75 


Emsco GB-800 


Nati 125 
Nat! 13 
Nat! 125 
Unit U-350 


Nat 
Nat 
Nat! 106 


Orlwel Tal 
Nat! 100 
Natr125 
Nat! 125 
Emsco J-75 
Emsco G-50¢ 
Wisn Titan 
Wisn Titar 
Wisn Tita 
Nat! 100 
Ideco H-4( 
Emsco GC-50¢ 
Ideco H-525 
Emsco EDA 


Whind B-85 


Nati T-32 
Unit U-15 
Nat! 75 CE 
Oilwell” 66 


Emsco GA-350 


Crdwil Tri 
Emsco GA-50¢ 


Nat! 7-32 


Nati 5 
Unit U-15 


Nati T.32 
Crdwi! AH 














tal 





5x 


55 
60C 
90K 
65 
75 

1100 


180 

2475 
34( 

13% 


120% 


35 
44( 
4 

45/ 


HP 
Avail 
able t 
Drwwks 


Depth with 


8.000 
, OO 


9,000 
16,000 
13,50 
10,000 
18,006 
18.00 


9 50K 
9 5 


0 


14,000 


1,500 
1,500 


8.000 
10,500 
10,000 
8 50 
5,500 
8 500 


6.000 
5,500 
500 


6,500 


6,000 
4,00 





Moffat County 
Carmack Drig ¢ 
Fal Seab ara t 
Lohmann-Johns 


Nye & Snel! Drig C 


Rowan Drig Co! 


Monteruma County 


Exploration Drig C 
Great Western Drig 
Rocket Drig Co | 
Montrose County 
Dyer Drig C 

Otere County 
Herndon Drig ¢ 
Rio Bianco County 
A O Bullock Drig ( 
Delta Drig C 
Loffiand Bros C 
George Noland D 
Signal Drig Cc 


Washington County 


B F Allison Drig ( 


Garvey Drig C 
Weld County 
Baird & Preife 


Exeter D 


Loffland B 


g 


Paim Beach County 


Dor Ballew | 


Bond County 
Claypool Drig ( 
Shulman B 
Christian County 
Joe Simpkins 
VS&S Drig ( 
Clay County 
Hernd Drig ( 
Don Siape Drig C 
Clinton County 
CE Brehr 

D B Lesh Drig ( 
M Mazzarin 
Perrine & Per 
Coles County 
UAE DrigC 
Douglas County 
WL Dithe 
Edwards County 
Calvert Drig ! 
The Noah Petr 
Fayette County 
Troop Drig ( 
Gallatin County 
Calvert Drig ! 
Herndon Drig C 
Hamilton County 
Calvert Drig | 
Jasper County 
Woody Jones Drig ( 
Don Slape Drig C 
Jefferson County 
Claypool Drig C 
Ted Lindsay 

Paco Petroleum ( 
Petro Drig Co In 
Walter W Willis 
Kankakee County 
D B Lesh Drig ( 
Lawrence County 
W L Dither 
Hoagland Drig ¢ 
Houchins Drig C 
Walton Drig ¢ 


Marion County 
Graham Powel 


(Ka 





THE PETROLEUM 


ILLINOIS 





FLORIDA 


Na A 
Bet A“ 
w At 
Nat 

Bet 

we 

Na 

Be * 

3A-5 

‘ H 
Nat 
Frok 

a a 


Brwst 


Brwst 


Nati T 
Farling 


N-4 


N.4 


ux 


» 


Pt 


wx 
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A Dowell engineer will tell you the advantages of Allison aircraft-powered pumpers 


*> 
' 


Make fracturing treatments more effective 
eee with DOWELL auxiliary services 


Fracturing treatments to improve oil or gas 

production often call for more than just 

sand and a carrying fluid. Special addition 

agents and auxiliary services can mean the 
difference between success or failure. 

Dowell engineers have at their disposal 

a wide variety of fracturing aids to solve 

specific well problems. Here are four of 

the more important Dowell products and services that 
help you get even better results from fracturing. 

MUD ACID* is a mixture of hydrochloric acid and 

hydrofluoric acids. It dissolves clay minerals and 

destroys the swelling and colloidal properties of ben- 

tonitic materials. As a spearhead, Mud Acid increases 

fracturing effectiveness by cleaning the formation face. 

F.L. A.* (Fluid Loss Additive) is designed to lower 

the fluid loss of fracturing fluids. F. L. A. helps pro- 

vide longer fractures and deeper penetration of sand. 

There are several kinds of F. L. to meet various 

well conditions. 


FIXAFRAC* uses a temporary plugging material 
consisting of solids suspended in a fluid. These solids 
liquify after a short time and return to the well bore 
Fixafrac is used between treatment stages to seal initial 
fractures or permeability, allowing new fractures to be 
formed in other sections of the pay zone. 

FREFLO* is a mixture of chemicals that acts in three 
ways to prevent or destroy water block. It reduces 
surface tension, it partially destroys interfacial tension 
between water and oil, and it breaks emulsions. In 
fracturing treatments, Freflo is added to the break- 
down and flush oil to prevent emulsions. 

For more information or service, call any of the 
165 Dowell offices in the United States and Canada; 
in Venezuela, contact United Oilwell Service. Or 
write to Dowell Incorporated, Tulsa 1, Oklahoma 


*Trademark ef Dewell incorporated 


Services for the oil industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





Total HP 
All Main 
Mud 
Pumps 


Contractor's Name 


Montgomery County 
Ted Lindsay 

Richland County 

D B Lesh Drig Co 
Saline “ounty 

T M Pruett Drig Contr 
Don Slape Drig Co 
VS &S Drig Co 
Shelby County 

W L Dillier 

Tazewell County 

Don Slape Drig Co 
Wabash County 

U & E Drig Co 
Washington County 
Graham Powell 
Wayne County 
Central Drig Co (Fairfield IN) 


B L Rucker Drig Co 
Joe Simpkins 
Walter W Willis 
White County 

C E Brehn 
Ferbanta Drig C< 


nwean = 


iwown Oe = 


Harris Drig Co 


Herndon Drig Co 

Ted Lindsay 

Lohmann-Johnson Drig Co Inc 

Paco Petroleum Corp 

Shulman Bros 330 

Don Slape Drig Co 260 
INDIANA 

Gibson County 

Big Seven Drig Co 

Central Drig Co 


W L Dillier 
Harris Drig Co 
Highland Oil 
Lohmann-Johnson Drig Co Inc 
Pike County 
Henry Gwaltney Drig Co 
Posey County 
Eastern Drig inc 
Kendall-Davis Drig Co Inc 
Paco Petroleum Corp 
South State Drig Corp 
Vanderburgh County 
Kendall-Davis Drig Co Inc 
1OWA 

Dalias County 
Kirby Oil Ind gas-gaso 
dsl 

KANSAS 
Barber County 
Garvey Drig Co 
Graham-Michaelis Drig Co 
Lewis Drig Co 
Patton Drig Co Inc 
Prime Drig Co 
Barton County 
Bennett &Roberts Drig Co 
Gabbert-Jones Drig Co 
Garvey Drig Co 


Harms-Burt Drig Co 

Lewis Drig Co 

Musgrove Petroleum Corp 
Reserve Drig Co Inc (Kans) 
Butler County 

Rex & Morris Drig Co 
Clark County 

Patton Drig Co Inc 

Cowley County 

Badger Drillers Inc 

L C Smitherman Drig Co 
Decatur County 
Lohmann-Johnson Drig Co Inc 
Ellis County 

Garvey Drig Co 


R-16 


Total HP 
Avail 
able t 
Drwwks 


Drawworks 
Make and 
Model 


Ideco H-30 


Unit U-15 
Nat! T-12 
Beth 


Nati T-12 212 
Oilwell” 64-B 230 
Crdwii S 200 


Nat! T-12 


Beth 45-E 
Nati T-20 
Nati T-12 


Brwstr N-45 
Crdwil S-140 
Crdwil S-140 
Nat! 40 

Nati 50 
Brwstr N-4 
Crdwit S 
Crdwil S 
Nati T-32 
Crdwil S-350 
“Oilwell” 64-A 


Emsco GB 
Nat! 40 
Unit U-34 
Failing 2500 
Crdwil S 

B Erie 281 
Crdwil S 


Nati T-12 


Nati T-20 
Wisn Mogul 
Wisn Mogu 
Crdwil 


Crdwil S 


Mayhew 3000 
Unit U-34 


Wisn Giant 
Beth Breeze 
Unit U-15 
Nat! 50 

Nat! T-20 


Emsco 250 
Emsco 300 
Wisn Giant 
Wisn Giant 
Emsco 350 
Crdwil 

Nat! 50 

Nat! T-32 


Nati T-25 
Nat! 50 


Nati T-32 
Brwstr N-4 


Nati 50 


Wisn Giant 


4 


Rated 
Depth with 


” Pir 


e 


Contractor's Name 


Isern Drig C 

A L Jackson Drig C 
Lewis Drig Co 

Mallonee Drig Co In 
Powell Drig Co 

Prime Drig Co 

Transit Corp 

Walters Drig C 

Finney County 

Garvey Drig Cx 

Graham County 

Empire Drig Co (Kans) 
Garvey Drig Co 
Harms-Burt Drig C 
Herndon Drig Cx 

Transit Corp 

Greeley County 

Edgar Davis Drig Co 
Greenwood County 
Greenwood Petroleum Mgt In 
Hamilton County 

Lewis Drig Co 

Harper County 

Harry Bass Drig Cc 
Garvey Drig Co 
Rupp-Ferguson Or! C 
Harvey County 

Rocket Drig Co Inc (Kans) 
Hodgeman County 

R W Rine Drig C 
Kingman County 
Beardmore Drig Co 

D & M Drig Co inc 
Graham-Michaelis Drig Co 
Kiowa County 

D & M Drig Co Inc 
Falcon Seaboard Drig Cc 


Gabbert-Jones Drig Co 
Graham-Michaelis Drig Co 
Lincoin County 

Donald T Ingling 
McPherson County 
Greeniand Drig C 
Matiard Drig Co 
Meade County 

Capitt Drig tnc 

D & M Drig Co In 
Gabbert-Jones Drig Co 
Garvey Drig Co 
Montgomery County 
Veeder Supply & Dev C 


Morton County 
Garvey Drig C 


Graham-Michaelis Drig C 
Holm Drig Co 


Rice County 

Beardmore Drig C 
Bennett & Roberts Drig Cc 
Rush County 

Bennett & Roberts Drig C« 
Prime Drig Co 

Russell County 

Shields Drig Co Inc 
Sedgewick County 
Herndon Drig Ce 

Peak Drig Co Inc 
Stafford County 

Buick Drig Co 

Garvey Drig Co 

Transit Corp 

Stanton County 

Garvey Drig Co 

Stevens County 

Moran Bros Inc 

Sumner County 

Capitt Drig Inc 

Falcon Seaboard Drig Co 
Herndon Drig Co 


and able t 
Moder D 


Unit U-15 

Unit U-15 
Crdwi 

Beth Breeze 
Emsco GB-350 
Unit U-34 
Emsco 

Nat! 50 


Wisn Giant 


Nat! T-32 
Unit U-15 
Emsco 250 
Oilwell” 64-A 


Ems 


mit U-15 


Unit U-15 


Nati SC 
Brwstr N-4 
Crdwil D 


Unit U-15 
Unit U-15 
Beth Twiste 
Emsco 30 
Unit U-15 


Brwstr N-4 


Emsco 16¢ 
Ems G- a 


Beth C-5 
Nat! 50 

Emsco 3% 
Unit U-15 


Nat! T-25 
Frnks 658 


Wisn Giant 
Wisn R ada 
Beth Twister 
Crdwil S 
Wisn Giant 
Oilwell” 52 T 


Ems 300 


Emsco 25 


Emsco 25 
Beth S-45 


Beth C-50 


Oilwell” 64-B 


Nati T-12 
Wilson 

Wisn Mogul 42 
Emsco 

Wisn Mogul 42 
Nat! T-12 
Beth S-45 


Unit U-34 
Nat! T-32 
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REED FIELD-PROVEN TOOL JOINTS. FOR 
me <5 LIGHT WEIGHT DRILL PIPE 





if your operation requires light 
weight drill pipe, took to the leader 
for the right tool joint 


he 


VMUVUVNUN 


i] 
U 


has been the pioneer in designing and developing 


feos 


tool joints for use on light weight drill pipe. In fact, 


Billi 


Reed has supplied most of the tool joints for light 


weight drill pipe now in use 


Reed has developed and field-proved special design 
light weight tool joints. In addition, Reed tool joints for 
light weight drill pipe can be furnished with API thread 
working connections. These tool joints can be manu 
factured with the same O.D. dimensions, box and pin 
length, tong space, and hard facing if desired, as Reed 
tool joints for conventional drill pipe. You may order 
Reed tool joints specifically designed for use with light 
weight drill pipe in both Super Shrink-Grip and Flash 
Welded types 


A special feature of Reed's Super Shrink-Grip tool 

joint permits a thicker pipe end for the shoulder seal 

(see illustration). This exclusive Reed design assures a 

perfect shoulder seal, even though there may be some 

REED eccentricity in the thinner light weight drill pipe end 


ad ‘ ’ 
Stgper Shrink-Ghyge Reed alone offers a tool joint that’s right for every 
SSG-R TOOL JOINT drilling need. If you want more facts about tool joints 
FOR LIGHT WEIGHT DRILL DIPE for light weight drill pipe, ask the leader . . . ask the 


sed Man! 
The shrink-grip ‘‘safety area” sup- Reed Man! 


ports the drill pipe beyond the 
last engaged thread and 
seals against leakage 


Entire thread length protected by 
a seal at each end 


New SSG-R design assures maxi- 
mum pipe end thickness main 
tained to give greatest area to 
showlder seal. (Exclusive Reed 
feature.) 


ROLLER BIT COMPANY 


Houston 1, Texas 





Contractor's Name 


Pickrell Drig C 

Trego County 
Shelley-Miller Drig C 
Wichita County 
Musgrove Petroleum Cor, 


KENTUCKY 
Daviess County 
Hupp & Hume 
V-T Drig C 
Henderson County 
Eakle & Holder Drig C 
Temple Drig Co in 
Hopkins County 
Stouder Drig C« 
Lee County 
Overby Drig Co In 
McLean County 
Henry Gwaltney Drig C 
Hupp & Hume 
Union County 
Advance Drig Co 
Stouder Drig C 


LOUISIANA 
Acadia Parish 
Bullard Drig Co In 
Carter-Jones Drig C 
Crawtord Drig Cc 
Drig & Exp! Co of Delaware! 
Kilroy Drig Ce 
Lamar Drig Corg 
Loffiand Bros C 
Owen Drig C 


punnyland Contr Co In 


Allen Parish 

Circle Drig Co | 

Crown Rigs In 
Glasscock-Wilson In 
Owen Drig Cx 

Penrod Drig Cc 
Ascension Parish 

Dorris Ballew Inc 

Falcon Seaboard Drig C 
Assumption Parish 

Gilger Drig Ce 
Glasscock-Wilson in 
Gracey-Hellums Cor; 
Grey Wolf Drig C 

Howell Holloway & Howel 
W P Taylor Drig Cc l 
Carnes W Weaver Drig C Bee | 
Beauregard Parish 
Pernie Bailey 

Circle Drig Co In 

Milton Crow Inc 

Gulf Coast Drig & Exp! In 
Penrod Drig Cx 


Bienville Parish 
Greyhound Drig Co In Brwstr N-45M 
Nowery Drig Co in 0 Ideco 105 
Penrod Drig Co 
Bossier Parish 
B-M Drig Co In 
Burnham & Robinson Drig Cx 
Cook Drig Co 
L & WN Drig Cc 
Penrod Drig Cc 
Caddo Parish 
W C Allen Drig Cc gas-btne Wisn Super 
2 gas-btne Wisn Super 
Barnwell Drig Co inc gas Wisn Giant 
Dudley C Beene Inc 2 dsl Brwstr N-3 
Crow Drig & Prod C ) dsl Brwstr CR-48T 
Milton Crow Inc gas Brwstr N 
Gary Drig Co btne 
F E Hargraves & Sons DrigCo 2 btne Brwstr W-50 
btne Brwstr W-50 
ds! 5 Brwstr N-A 
L & N Drig Ce 2 btne 27 Wisn Super 
McGoldrick & Watson Drig Cc btne 5 Brwstr N 
C M Roberson Drig Co gas-btne Brwstr N-45 


R-18 


ey 
V 


Calcasieu Parish 


Cameron Parish 


Ms 


es W Wea 
B Webster [ 
Wheless Drig ( 
Catahoula Parish 


Kt 


Ca 


“ & Mage 
Concordia Parish 
Just Me ] 
M Ex ! 
w t & Magee | 
De Soto Parish 
Dudley C Beene | 
Ke g ( 
Nowery Drig Co | 
East Baton Rouge Parish 
& H Drig C 
East Feliciana Parish 
Justiss-Mears Oi! Co | 
Evangeline Parish 
ala k-Wilson | 
f 1 Drig C 
Franklin Parish 
g & Expl Co of De 
Iberia Parish 
gg & Hunt 
Harry . Edward 
Loffiand Bros C 
want g Col 
Wheless Drig C 
Iberville Parish 
Frank Frawley Drig C 
Glasscock-Wilson In 
Hawkins-Wilkins Prod 
L & H Drig C 
M M Lindsey Drig C 
Win Hawkins Drig C 


Jefferson Parish 


Brewster-Bartle Drig C 
Loffland Bros C 


Rowan Drig Co | 


Jefferson Davis Parish 
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tractor's Name 


Harry L Edwards Drig ( 


Griger Drig C 
Glasscock- Wilson | 
Grey Wolf Drig C 

M M Lindsey Drig C 
C B Webster Drig C 
Wheless Drig C 
Lafayette Parish 


Delta Drig C 


Faicon Seaboard Drig 
Owen Drig C 


R P Phillips Well Serv 
Latourche Parish 

BBM Drig C 

Brewster -Bartle Drig Co | 


Circle Drig Co tn 
Clegg & Hunt 
Delta Drig C« 
Dinve Drig Co In 


Doc Drig Corp 
Blackie Drig Co Inc 
Neva-Andre Drig Cor; 
Bee DOC 
Bge NEVA 
C G Glasscock Drig C 
Howell Holloway & Howe 


Loffiand Bros C 


Mac Drig C 
Norton Drig ( 


Penrod Drig C 
R P Phillips Well Serv 


Rowan Drig Co In 


horeline Drig Co | 


Wheless Drig C 


LaSall) Parish 

Woolf & Magee | 
Lincein Parish 

Arrow Drig C 

Delta Drig C 

johnson Drig & Serv ( 
Plaquemines Parish 
Brewster. Bartle Drig C 
Chinch Drig C 

Cron & Gracey C 


Delta Drig C 

Buster Gardner Drig C 
Gracey-Hellums Corp 
Win Hawkins Drig C 
Loffiand Bros Co 


Penrod Drig Cc 

R P Phillips Well Serv 
Prince Marine Drig & Exp C 
Rowan Drig Co In 


Bee | 


Bge 6 
Bge 14 
Bge 18 
Bge 2! 
salt Dome Prod C Bge 3 
20- Bee 6 
1 Bee 


southeastern Drig C 


Red River Parish 
Scooter's Drig Serv 
St Bernard Parish 

La Delta Offshore Cory 
St. Charies Parish 
Loffland Bros C 


LA. Jett 


tal HF 
A Marr 

Mud 
Pumps 


1000 + 
1000 + 
1000 
1200 
x 
290 
1600 


1000 + 


Total HF 

Drawworks Ava 
Makeand abiet 
Model Drwwks 


Nati 23-10%FE 1000+ 
Alco BIW 12 1000+ 
Emsco 1000 

Nati 80-8 ROX 

Aico BIW 1 1250 

Nat! T-32 

Emsco ECA 10%) 120 
Emsco UBLS-54 1000 


ideco Big Gat 16% 
ideco Big Gat 16% 
Alco BIW 1 

Unit U-15 

Emsco 


Wisn Giant 


Emsco EC-54 
Orlwell”’ 96 
Ovlwell” 96 
Oilwell” 96 
Nat! 125 
ideco Bg Gat 
Nati 100 
Beth 

Beth 

Beth 1013 


Beth Tornad 
Beth 1013 
Nat! 80-8 
Emsco 

BIW DNT12 


ideco Supr Duty 12 
Beth Breeze 


Oulwe % 
Oilwell” 96 
Emsco GA 3X 
Nati 23-9-FEC 

Tiw CT-5 
Emsco J-12% 
Beth M.58 
Nat! 34-10FE 
Ideco PR1050 


Crdwil 0 
Oilwell” 96 
Emsco ED 
Emsco ECA 
Emsco ED 
Emsco ECA 
Nati 110 
Oviwetl” 9% 
Oilwell” 96 


Wisn Giant 


Unit U-20 
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Depth with 


4 


Rated 


* Pipe 


Contractor's Name 


R P Philps Well Serv 
The Power Rig Drig C 
Reading & Bates In 
St. James Parish 
Crawford Drig C 

Gulf Coast Drig & Exp! 
C B Webster Drig C 
St. Landry Parish 
Perme Bailey 

Crow Drig & Prod ¢ 
Glasscock. Wilson | 

St. Martin Parish 
Continental Drig C 
Falcon Seaboard Drig C 


Gilger Drig C 


Grey Wolf Drig C 
Howell Holloway & Howe 
Loffiand Bros Ce 

R P Phillips Well Serv 


The Power Rig Drig ¢ 


St. Mary Parish 
Bilbo- Redding Drig Co |! 
Brewster-Bartle Drig C 


Bullard Drig Co In 


Circle Drig Co In 
Buster Gardner Drig C 
C G Glasscock Drig C 


srey Wolf Drig C 
Kelly Drig Co tn 
Loffiand Bros Co 
Norton Drig Co 


Wheless Drig C 
Tensas Parish 
} B Fletcher Drig C 


Jett Drig Co In 


sstrss-Mears Ou C 
Pyburn Drig Co 
Thrasher Drig Co | 
Terrebonne Parish 
An-Son Gulf Drig ¢ 


Brewster-Bartle Drig Co | 


Clegg & Hunt 
Continental Drig Cc 


Continental Shelf Drig Corp 


Cron & Gracey Corp 
Delta Drig Co 


Dixie Drig Co In 
Faicon Seaboard Drig C 


Buster Gardner Drig Co inc 
C G Glasscock Drig Co 
Gracey-Hellums Corp 

Kelly Drig Co Inc 

Lofiand Bros C 


Penrod Drig C 


The Power Rig Drig C 
Shoreline Drig Co In 
C B Webster Drig C 


Wheless Drig C 


A 


tal HF 
Ma 
Mud 


12% 
x 


0 
1200 
1350 
1000 + 
1300 


1975 


Total HP 
Drawworks Ava 
Make and 
Model 


Beth 650 536 
ideco 7-11 
Nati 100 


Emsco ECA 
Nati T-32 
Nat! FE.34-10 


Unit U-4@ 
Brwstr N 
Nat! 80-8 


tms GB ax 
Alco BIW 12 
Emsc 

Emsc 

Aico BIW 12 
Crdwi 

ideco 800 
Unit U-15 


Emsco UBLS-54 
Oilwell” 96 
Oilwell” 76 
Emsco ECB 
ideco Big Gnt 
Ideco £2500 

Beth Tornad 

Nati 125 
Nati 110 

Emsco GB-500 
ideco Jr Grt 


Nati 34.6 
Emsco J-12% 
Oilwell” 3% 
Emsco GB 800 
Unit U-40 
Dilwell” 96 
Oilwell” 96 
Emsco }.1400 


Emsco GA-500 
ideco M-750 
Unit U-15 


Nati 75 
Oilwell” 96 
Oilwell” 96 
Oilwell” 96 
Ideco 2500 
Emsco GB-500 
Beth 1013 


Orwell” % 
Emsco UBLS.54 
Nat! 34-10-FE 
Beth 
ideco Gnt 
Alco BIW 12 
Beth 1013 
Nati 75 
Unit U-12-20 

Oilwell” 96 

Oilwell” 96 


Emsco ECB 
Emsco EDA 
Emsco GB.500 
Nati 23-9 

Nat! FE.34-10 
Nati FE-23-10% 
Emsco UBLS 
Nati 130 

Nat! 130 


Rated 


Pp 


10 
15 
12 


able to Depth wit 
Drwwks 4%" 


pe 


on 


500 


», 0OC 


sax 
ux 





Total HP 
All Main 
Mud 
Contractor's Name 0 Pumps 


Union Parish 
Big Chief Drig C gas 1545 
Cook Drig Co gas-btne 900 
Vermilion Parish 
Circle Drig Co Inc gas-btne 
Clegg & Hunt stm 
Columbia Drig Cc dsl 
Comet Drig Co stm 
Crown Rigs In ds! 
Delta Drig Co gas-btne 
Dillard-Waltermire Inc stm 

stm 
Dixie Drig Co Inc 1 dsl 
Drig & Exp! Co of Delawareinc 32 stm 
Harry L Edwards Drig Co Bgel0 ds! 
Falcon Seaboard Drig Co 29 stm 
C J Foster Drig Co In 1 stm 
Loffiand Bros Co 60 stm 

76 stm 

Mac Drig Co ll stm 
Mosier & King Well Serv In l 
C B Webster Drig Co 6 
Webster Parish 
Cook Drig Co gas-btne 
Greyhound Drig Co Inc ds! 
Penrod Drig Cx stm 

stm 
Scooter's Drig Serv ds! 
Wheless Drig Co gas-btne 900 
Williams Drig Co In ds! 278 


gas 


stm 


Woolf & Magee In stm 1000+ 


gas-btne 1300 


MARYLAND 
Garrett County 
Delta Drig Cx 


gas-btne 62 


MICHIGAN 
Branch County 
Calvert Drig Inc 2 ds 
Crawford County 
Fen-Par Exp! Co Inc ds! 
Gladwin County 
Gordon Drig Co 
Hillsdale County 
Gordon Drig Ce 
Manistee County 
Gordon Drig Co 
Mason County 
Union Rotary Corr 
Midland County 
Gordon Drig Co 
Oceana County 
Bernhardt Drig Cc 
Osceola County 
Gordon Drig Co 


gas-LPG 
gas-LPG 


gas-LPG 


gas-LPG 
gas-LPG 
Union Rotary Corp gas-LPG 

Ottawa County 

Fen-Par Exp! Co Inc 

Roscommon County 

Union Rotary Corp 

Saginaw County 

Gordon Drig Co 600 
St Clair County 

Union Rotary Cort 
Wayne County 

Eakle & Holder Drig Co 


gas-LPG 200 


dsi 20 


MISSISSIPPI 
Adams County 
Dorris Ballew Inc y 160 


Jett Drig Co Inc 


Marlin Exploration Inc 
Sunnyland Contr Co Inc 
Chickasaw County 
Dorris Ballew Inc 
Clarke County 

Dorris Ballew Inc 

Clay County 

Drig & Exp! Co of De! Inc 
Covington County 

Zach Brooks Drig Co 


R-20 


Total HP 


Drawworks Ava 
Make and abiet 
Model Drwwks 

Emsco 80 
Wisn Tita 
Brwstr N-12 
Nat! 9-OMB 

Oilwell” 76 
Ideco Big Gnt 
Beth 1013 1206 
Emsco J-1000 126( 
Nat! 34-10FE 150¢ 
Nati 34-10FE 1500 
Beth 1500 
Emsco ECA 

Ideco PR-1050 

Nat! 341( 

Nati 


Nat! 23-9 FE 
Beth MC-250 
Emsco ECA-1 
Wisn Titar 
Bewstr N 


Brwstr N-4 
Brwstr N 
Wisn Mogu 
Nat! 34-10 FE 
Beth Tornado 


ideco H-3¢ 
Failing 1500 
Oilwell” 66 
Oilwell” 64 
Oilwell” 64-B 
Natl 

Wisn Roadair 
Failing 2500 
Oilwell” 64-B 

Nat! 50-A 
“Oilwell” 64 

Failing 1500 

Nat! XC 

Wisn Gnt 

Nati 4 


Emsco G-30€ 


Wisn Titar 
Unit U-15 


Unit U-15 


Ideco H-40 


Nat! 125 


Wisn Titar 


Emsco GB-800 


Brwstr N-12 


Total 


HP Total HP 


All Main Drawworks Avail Rated 


M 
Contractor's Name 


Forrest County 

Crow Drig & Prod C 
Sunnyland Contr Co Ir 
Marshall R Young Drig C 
Franklin County 

Index Drig C 

Wilson Drig Co In 
Greene County 

Jett Drig Co In 

Hancock County 
Marshall R Young Drig C 
Hinds County 

Jett Drig Co In 

Larco Drig C 

Issaquena County 

Zach Brooks Drig C 
Jasper County 

Drig & Exp! Co of Del In 
Jetterson County 
Justiss-Mears Oi! Co In 
Marshall R Young Drig C 
Jones County 

Zach Brooks Drig C 1 gas-bdt 
Drig & Exp! Co of Del In 39 gas-gas 
Lawrence County 
Marshall R Young Drig ¢ 
Lincoin County 

Index Drig Ce 

Marshall R Young Drig C 


Pear! River County 
Crawford Drig C 

Larco Drig C 
Sunnyland Cont 

Perry County 

index Drig C 

Larco Drig C 

Rankin County 

Arrow Drig Co 

Drig & Exp! Co of Det ir 
A W Williams Drig Co In 
Sharkey County 

Zach Brooks Drig C 
Smith County 

Dixityn Drig Corg 


Marshall R Young Drig ( 
Walthall County 
Gulf Coast Drig & Expl | 


Wayne County 

Cook Drig C 

Larco Drig C 

Marshall R Young Drig C 
Wilkinson County 

Woolf & Magee In 


gas- bine 


Custer County MONTANA 


Anschutz Drig Co Inc ( 80K 
Daniets County 

Brinkerhoff Drig C 900 
J D Sprecher 

Dawson County 

} D Sprecher 

Fallon County 

Zach Brooks Drig C 

Pioneer Drig Co In 

Garfield County 

Taylor Expl Co In 


Glacier County 
Brinkerhoff Drig Cc 
Kullberg & Otthouse In 
Liberty County 
Grannell Drig Ce 
Musseishe!! County 
Anschutz Drig Co 
Hose-Austin Drig Core 


Roosevelt County 
Zach Brooks Drig Co 


Rosebud County 
Hose-Austin Drig Corp 


mps Model 


id Makeand ableto Depth with 


Drwwks 4%" Pipe 


Wis 

Nat! 34 
Wisn Tita 
Oilwe 
O:lwe 


ideco H-525 SC 


Wisn Mog 
O:lwe 


Ems 

Emsco J-110 
lov 3X 
Brwstr N 
Nati 75 

Nati 10¢ 


Wisn Titar 


Nati 11 
Nati 80-8 


Wisn Titar 
Orlwell” % 


Nat 5 


Beth Breeze 


Brwstr N.55 60r 


Emsco GB-800 100 
Nat! 80-8 1000 


Emsco A-5% 


Brwstr N.75 
Emsco GB- 8X 


Maynew 
Mayhew 


Nati-11 
Unit U-15 


Unit U-15 
Brwstr N-45 
Emsco GB-160T 


Unit U-15 


Brwstr N 
Brwstr N 


Emsco GB-250T 
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This “Oilwell” No. 66 Rig 
is doing a great job for another 
West Texas Contractor 


paw Canada to South America 

Pennsylvania Drilling Contractors, one by one, are 
discovering that it pays to back up their bids on 8,000 ft 
work with an “Oilwell” No. 66 Rig and companion profit 
making equipment 

In fields where proven production is under development 
crews have drilled an extra well with No. 66 Rigs, in time 
saved drilling four or five wells where average equipment 


Is in use 
‘ 


MOVING time is soved because this lightweight, fullv-unitized 
draw works with two or three engines and drive, is mounted 
on a single skid base. This greatly reduces tearing down, 


moving and rigging-up operations 
OPERATING time is saved because fast-acting air controls 


make the horsepower respond immediately to the driller’s 


from California to 











needs, whether the rig be furnished with straight mechanical 


or torque converter drive 


MAINTENANCE time is seved because major rotating parts are 
oil lubricated by a forced-feed circulating system and a mini 
mum number of grease fittings are employed. Guards are 
fabricated to provide quick access to the inside of the draw 


works for inspections and adjustments 


BEFORE YOU BUY... another rig in this class, let us show you 
the nearest No. 66 “on location.” You'll see for yourself why an 
ever-growing lis? of Drilling Contractors are saying: “This is the 
rig for 8,000 ft. drilling.” 


Oil WELL SUPPLY 
DIVISION 

UNITED STATES STEEL CORPORATION 

Area Offices CALGARY, CANADA 

CASPER, WYOMING COLUMBUS, 0 

DALLAS, TEXAS HOUSTON, TEXAS 

TULSA, OKLA LOS ANGELES, CALIF 


Executive Offices—DALLAS, TEXAS 
Export Office— 
30 ROCKEFELLER PLAZA 
WEW YORK 20, 8. Y 





Contractor's Name 


Sheridan County 
Heimerich & Payne in 
Rowan Drig Co Inc 
Treasure County 

R L Manning Co 
Wibaux County 
Heimerich & Payne Inc 
Hewit-Gulick Drig Co 
Yetlowstone County 
Tom Knight 

Reliable Drig Co 


Banner County 
Brinkerhoff Drig Co 
Exeter Drig Co 
Garvey Drig Co 


Herndon Drig Co 
Don Johnston Drig Co 


Lewis Bros Inc 
Lohmann-Johnson Drig Co Inc 
McDaniel Drig Co 

Strain Drig Co 

Zephyr Drig Corp 

Cheyenne County 

Garvey Drig Co 

Kimball County 

Ashby Drig Co Ltd 


Brinkerhoff Drig Co 
Miracle-Fifer Drig Co 
Don M Rounds Drig Co Inc 


Richardson County 
Nemaha Oil Co 

Sioux County 

Brack Drig Co Inc (Colo) 


Churchill County 

Barry Well Drig Co 
Eureka County 

Colorado Wyoming Drig Co 


Eddy County 

Delta Drig Co 

Denver Drig Corp 
Donnell Drig Co 

Great Western Drig Co 


Carl B King Drig Co of Tex 
Midiand Drig Co 
Rowan Drig Co Inc 


Urice Drig Cc 
S P Yates Drig Co 


Lea County 
Brantly Drig Co Inc 
Carper Drig Co Inc 


Coroco Drig Co 
Clark Dale Drig Co Inc 


Delta Drig Co 
Denver Drig Corp 


Dillard-Waltermire Inc 
Donnell Drig Co 


Durham Drig Co Inc 
Exploration Drig Co 
Frank Frawley Drig Co 
Great Western Drig Co 
Helmerich & Payne Inc 


Hissom Drig Co 
Johnn Drig Co 
Kerr-McGee Oil Ind Inc 


Carl B King Drig of Tex 


R-22 


Ne ee ee ee 


ma 


NMeNeFUWwWn oOanne Na w& 


Total HP 


All Main Drawworks Ave 


Mud 
Pumps 


gas 8X 
gas-btne 840 


ds! 550 


ds! 100 
ds! 970 


gaso 250 
gas 350 
NEBRASKA 


275 
325 
300 
300 
600 
270 


NEVADA 
ds! 20 


ds! 300 
NEW MEXICO 


gas-btne 900 
gas 370 
btne 

gas-gaso 

ds! 

gas-gaso 

gas-btne 

gas-btne 

gas-btne 

gas-btne 

ds! 


gas 
gas-btne 
gas-btne 
gas-gaso 
gas 

gas 
gas-btne 
gas-btne 
gas 

gas 

gas 
gas-btne 
btne 
gas 

gas 

gas 


gas 
gas 
gas 
gas 
gas 
gas 
gas 
gas 
gas 


Make and able t 
Mode! Drwwks 


Oilwell” 76 1100 
Natl-75 1120 


Emsco 6-500 550 


Oilwell” 76 1000 
Nati-80 900 


Union Tool 
Union Tool 


Nati T-32 
Emsco GA-350 
Wisn Roadair 
Wisn Roadair 
Nat! 50-A 
Nati T-12 
Nat! 50 
Crdwil J-450 
Nat! 50 
Ideco H-40 
Unit U-15 
Beth S-45-E 


Wisn Roadair 


Nat! T-20 
Nat! T-20 
Nati T-20 
Unit U-15 
Nat! 50 

Crdwii 0 


Frnks Sal 3000 


Nat! 50-A 


Nati 100 
Crdwil EC 
Ideco H-40 


Nati 100 
Unit U-15 
Nat! 75 
Nat! 100 
Wisn Super 
Unit U-15 


Brwstr N-75 
Beth S-55 
Unit U-15 
Oilwell” 96 
“Oilwell” 76 
Nat! 50 
Emsco J-750 
Nat! 100 
Nat! 50 
Unit U-34 
Nati 100 
Unit U-15 
Beth S45 
Ideco 7-11 
Nat! 80-B 
Unit U-40 


“Oilwell” 96 
Oilwell” 96 
Oilwell” 76 

Emsco 500 
Brwstr N-95 
Brwstr N-75 
Nati 75 
Nat! 75 
Oilwell” 96-16 


Total HP 


Contractor's Name 


La Mance Drig Ce 
Laughlin-Porter Drig C 
Liano Drig Co 

Loffiand Bros Co 


Lowe Drig Co 


McAlester Fuel C 


Makin Drig C 


Moran Oil Prod & Cr'g Corg 


Nichols Drig C 
R Olsen 


Parker Drig C 


Rowan Drig Co Inc 
Schafer Drig Co 
Schoenfeld- Hunter Kitc! 
Sharp Drig C« 

A W Thompson |! 


Warton Drig Co 
S P Yates Drig C 
Rio Arriba County 


Brannon & Murray Drig C 


D-K Drig Co 
Dillard-Waltermire | 


Empire States Drig Cort 


Fleeger Drig Inc 


Great Western Drig C 
Nichols Drig Co 
Paul F Rutledge 


Roosevelt County 
Great Western Drig C 
Sandoval County 
Miracle-Fifer Drig C 
George W Riley Inc 
San Juan County 
Arapahoe Drig Cc 


Black Hills Drig Co tr 
Brinkerhoff Drig Ce 


Durham Drig Co In 
Empire States Drig Corp 


Foree Drig Co 


gas-gas 


btne 


gas-ga 


gas-btne 
gas-btne 
dsl 
ds! 
ds! 
gas 
gas 
gas 
gas bine 
gas-btne 


Ur 

Wilson 
Nat! 80 
Wils 

Emsco J-110 
Nat! 100 
Wisn Tita 
Wisn Giant 
Wisn Titan 
Wisn Titar 
Wisn Tita 
Wisn Titar 
Wisn Tita 
Wisn Giant 
Wisn Giant 
Nati 75 
Unit U-34 
Wisn Titar 
Wisn Giant 
Wisn Giant 
Hou Prtbie 
Wisn Titan 
Nati L-10 
Nat! L- 10 
Nati L-1 
Nat! L-125 
Nati L-125 
Nati 50 
Oilwe 
Nati L-125 
Nati L-13 
Nat! 100 
Unit U-15 
Beth 65 
Beth 101 
Beth | 
Ems 8 
Beth 81 
Beth 450 
Clark Pr- 100 
Beth 45 
Nati 11 
Wisn 42 T 


Brwstr N-4 
Nati St 
Wisn Giant 
Wisn Giant 
Unit U-34 T 
Crdwil | 
Beth Twstr 
Unit U-15 
Beth 45-£ 


Nat! 50-A 
Beth M.58 
Beth C-S 
Natl St 


Unit U-15 
Crdwit S 


Nati T 

Wisn Mog 
Emsco GA-35 
Nat! T.2 
Nati T 

Unit U-15 
ideco H.35 
Wisn Spr 
Unit U-34 
Unit U-15 
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Service 
Sikes-B 

Unit Drig C 

Wagner & Wyant D 
Webster Drig ( 
Beckham County 
Beckman | 
Heimerich & Payne | 
johns & Flesher D 
Biaine County 
Perkins Bros Drig ¢ 


hater Drig 
Bryan County 
San Migue! County Viersen & Cochra 
Riceland Cory é ‘ 3 Cadde County 
Umon County Arrow Drig C 
hafer Drig ‘ t , t Big Chief Drig C 
NEW YORK Graham Drig ¢ 
Heimerich & Payne 
G H Ray We ery 
Carter County 
NORTH DAKOTA sean 
Bilhags County Fa 


Schuyler County 


Bottineau County 
ard g Co(B 


Pe 2 C 
Burke Ceunty 
gC ig t f ne Drig 
Cimarron County 
Helmerich & Pay 


Cleveland County 


Divide County 
McKenzie County 


Slats Honeyr 
Dave Morgan 0 


)'Rourke- McG 


Nat 
Nati 75 
F Rutledg Beth M-45 Viersen & Coch 
Rolette County Sherin D 
tt j a 5 
~~ . Coal Coun 
Stark County Sherin Dr A 
""! 


Paul F Rutledge 65 Beth M.45 
Sikes. Burckhalte 
Cetton County 
Crowe Drig C 
Creek County 


re 


ec 


Williams County 
tr at t l Beth S-5% 


Beth S.5 


Fayette County 4 ] 
tary Cory id 475 : t ; Brwstr N 
Brwsty N 


Rota 


OKLAHOMA 


Altaita Oounty 


Rarrett Pet ’ 


Brwst 


Wade D 
t Drig ( 
Viersen & ( Dewey County 
‘ ‘ 27 5 Vrersen & Cochra 
Webster Drig ( Garfield County 
Beaver County Big Chief Drig C 
Arrow Drig C Ems 5 Hayward Drig C 
Falcon Seaboa bt 2 Unit U-15 ; Lynn Drig C 
sraham-Mict ( Unit U-15 Webster Drig ( 
- 
Helmerict e} Emsco GB-500-8 , Garvin County 
Holm D 5 Wisn Roadair Dearing In 


Midweste D ' / Unit U-15 
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Total HP 


Total HP Total HP Total HP 

All Main Drawworks Avail Rated All Main Drawworks Avail Rated 
Mud Make and able to Depth wit 

Contractor's Name ( Pumps Model Drwwks 4%” Pipe 


Rig Type Mud Make and ableto Depth with 
Contractor's Name Power Pumps Model Drwwks 4%” Pipe 


Goldsmith Drig Co 400 Nati 50 8,000 a2 ys Wisn Atlas 120 12, 50% 


Helmerich & Payne Inc gas 850 Nati 80 1100 11,000 Major County 
Holliman Drig Co gas 255 Unit U-15 500 7,500 | J S Montgomery Nat! 8¢ 110 
Slats Honeymon Drig Co gas-btne 450 Nati 50-A 9,000 | Webster Drig C Emsco 50 65 
Johnson & Flesher Drig Co gas 600 Emsco GA-500 600 9,000 Marshall County 
Kingery Drig Co Inc btne-gas 300 Wilson 375 4,500 T T Eason Co Div Eason Oi! C as Emsco 6-B-5& 
Lewis & Mucher Drig Corp ds! 350 EmscoGA-500 650 8,500 McClain County 
Nichols Drig Co gas-btne Nati 75-CA 1350 11,000 | Big X Drig Co tn : 0 Nati 55 
Parker Drig Co gas Nat! L-50 700 9,000 | Fain-Porter Drig Cory Wisn Titar 
gas Nat! L-50 00 9,000 Faicon Seaboard Drig C 4 } Beth 650 
Perkins Bros Drig Co gas-btne Unit U-15 675 8,500 Goff-Leeper Drig Cc ) Brwstr N-75 801 
Reading & Bates Inc ? gas-btne 640 = Nati 75 800 10,000 Holliman Drig C 5 ds! 82 Emsco GB-800 100 
Sherin Drig Co gas-gaso 500 Unit U-15 600 8,000 Kerr-McGee Oil Ind | : 7 Nati 75 832 
Skipper Drig Co 1 gas 325 Natl T-32 325 5,500 Parker Drig C ) g Nat! L-10¢ 1406 
Viersen & Cochran gas 600 Nati 75-CA 650 10,500 Bg Natl L-10( 
Chester H Westfall Drig Cx gas-gasi 625 Unit U-15 700 10,400 Viersen & Cochra ‘ Emsco J-100 
Grady County Chester H Westfall Drig C : ’ Unit U-15 
A & P Drig Co Inc gas-gaso-btne 500 EmscoGB-500 500 8,000 as : 2? Unit U-15 
Big Chief Drig Co gas 1875 Emsco 1250 1815 16,000 Murray County 
gas 1545 Ideco 1050 1515 15,000 Riceland Corp : 12 Brwstr N-95 
gas 2610 Nati 110 2610 16.000 Noble County 
Falcon Seaboard Drig Cc gas-btne 1100 = Unit ;U-20 1200 16,000 D J Branyan C 1 @ A Wichtex E 
gas-btne 1050 Beth 650 16,000 Chambless-Rosen Drig C l 22 Crdwil Rt 
Helmerich & Payne Inc ds} 1100 = Nat! 110 1300 14,000 Goe Drig C g é ? Wis 
gas 1200 Oilwell” 96 1500 15,000 Johnson & Flesher Drig C g Frnks 600% 
Viersen & Cochran gas 1200 Emsco J-1250 15% 18,000 Lincoln Drig Cc 325 Nati T-25 
Dick Wegener Drig Contr gas 1900 Nat! 130 1906 22,000 Pete Morris Drig C 2d ‘ 25 Unit U-34 
Grant County Summit Drig Cor I Emsco 45 
Barrett Pet Co gas-gasc Nat! 50 450 6,800 Unit Drig C $ , Unit U-34 
dsi Unit U-10 350 5,800 Nowata County 
Calvert Drig inc ds! Ideco H-35 260 5,000 | Overby Drig Co In 
Dudley & Heath Drig Co ds! 2 Brwstr N-4 320 5,500 | Okfuskee County 
O’Rourke-McGirl Drig Corp gas-btne Unit U-i0 456 6,000 Blackstock & Bradley Drig C ¢ a Crdw 
Tennant Drig Co gas-btne Frnks 6000 450 6,000 Sabre Drig Co 2 3 Unit U-34 
Viersen & Cochran gas Emsco G-300 450 5,800 Oklahoma County 
6 gas Nati T-25 225 5 500 Calvert Drig Inc 1 : Unit U-15 
N V Duncan Drig C gas 250 «=«Natl 5 
Nat! 5 


Ems 


Harper County | 
Beckman Inc gas MIW P-42 175 10,000 Lynn Drig Co gas 
Bryant-Hayward Drig Co gas } Nati 50 675 8,500 Parker Drig C gas 
Calvert Drig Inc ds! Unit U-15 600 8,500 Smiley & Little Drig C gas Wis 
T T Eason Co Div Eason Oil Co gas Emsco T-250 225 6,000 Okmulgee County 
Garvey Drig Co ds! } Unit U-15 640 8.500 | Mesker Drig Cc 2 gas 2 Joy 30 
R W Rine Drig Co gas-btne Brwstr N-55 550 7,500 Smaliwood & Son 1 gas 145 Failing 150 
Unit Drig Co gas-btne Unit U-15 900 8,500 Twinoak Drig Cc ds! )  Froks 
Viersen & Cochran gas Nati 50 650 Osage County 
Johnston County Doak Drig Cc 2 btne-gas 27 Nati T-2 
Nichols Drig Cc 2 gas-btne 00 Nat! 55 } r | Falcon Seaboard Drig C gas-btne Unit U-34 
Kay County Garr-Woolley Co 1 gas-bdtne Emsco 30 
Criswell Drig Co ds! Unit U-34 ) Glenn Gillespie & Sons gas 360 «= Unit U-34 
Doak Drig Co 3 btne-gas 2 Nati T-20 2 gas D Unit U-34 
Folk Drig Co ds! Crdwil RL 2 John Heard & Co In 2 gas-LPG 270 = Nati T-12 
Foster Drig Co ds! 2 Nat! T-16 6 R L Horn & Sons Drig C ds! 2 Frnks Comet 
Glenn Gillespie & Sons ds! Wisn Mogul 2 6 Indian Drig C btne ideco H-25 
Dave Morgan Drig Co LPG-gas Nati T-32 320 5 2 dsl 22 ideco H-35-5 
Target Drig Corp gas-btne 2 Unit U-34 195 Jackson Drig Co 3 gas Wisn Mog 
Kingfisher County Al Johnson Drig Cc btne Mayhew 
Nuckolls-Bell Drig Co dsl Ideco H-40 352 btne 2 Mayhew 
ds! 6 Ideco H-525 704 Johnson- Bates Drig Cx gas Unit U-34 
Kiowa County Roy Lawrence Drig C« ds! Frnks Comet 
A & P Drig Co Inc gas-gaso-btne 450 Emsco G-450 450 j Mesker Drig Co gas 2 Joy 300 
General Drig Co 300 = Nat! ? Pete Morris Drig C« dsi-gas 50 Wisn Giant 
Sherin Drig Co 3 gas-gaso 500 Unit U-15 600 Peak Drig Co Inc gas-LPG i Brwstr N-35 
Lincoin County Reed Drig Co 3 gas-gas Wilson 
Barrett Pet Co ds! Wisn Giant 300 Service Drig Co ds! 32 Brwstr N-4 
Dudley & Heath Drig Co ds! Crdwil S 320 dsi Natl 
Lincoln Drig Co gas Brwstr N-3 185 LPG . Crdwil Trirmt 
Wm A Norton gas-btne Unit U-10 370 Triad Drig Co 3 gas-btne Beth S-45 
Reed Drig Co inc gas-gaso Unit U-34 290 Pawnee County 
Seran & Howard Drig Co gas 2 Beth 200 John Heard & Co In gas-LPG Brwstr N-4 
Summit Drig Corp dsl Franks SAL 5000 800 Reed Drig Co Inc gas-gaso 275 =—- Unit U-34 
Logan County Pontotoc County 
Big Chief Drig Co gas 450 JS&G Spad “Super" 450 y Kingery Drig Co Inc ds! 210 = Wilson 
gas 750 = Unit ;U-15 800 Pottawatomie County 
Goff-Leeper Drig Co gas 225 Brwstr N-4 350 | Johnson-Bates Drig Ce gas Unit U-34 
Sabre Drig Co ds! 285 Unit U-36 j Reed Drig Co Inc gas-gasc Crdwil D 4] 
Love County Seminole County 
Arrow Drig Co gas 1260 Emsco 1250 Austin-Dunham Inc gas-btne Frnks SAL-6000 5 
Falcon-Seaboard Drig Co gas-btne 1050 Beth 950 Austin Drig Co ds! Unit U-34 300 
Flournoy-Haston Drig Co Inc gas 600 Wisn Atlas Bodard Drig Co gas 22 Unit 185 
Ward S Merrick gas 300 = Wisn Giant Delaney Drig Co gas-btne Unit U-15 450 
Nichols Drig Co gas-btne 700 Nat! S0-A 7 2 gas-btne 2 Unit U-34 225 
Kidd Williams Drig Corp gas 825 Wisn Atlas | Jonco Drig Co gas-btne Emsco 160 250 
gas 925 Wisn Titan Meico Drig Co btne 2 Brwstr N-35 185 
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Hi! since you are looking through 


this magazine, chances are you're 


going to drill a well... 


...and 
if you do, you are going to need dependable 


floating equipment... 


MAKE IT LARKIN. 


... also 
you'll need casing centralizers to help make 


sure of a good cement job. 


MAKE IT LARKIN. 


...and 

if you are going to drill in an 
area of medium depths and 

pressure, you'll need a compact, 
dependable and economical 


casing head and tubing head. 


MAKE IT LARKIN. 


LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, TEXAS 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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Contractor's Name 


Poteet Wysor & Eckles Inc 
R WIT Drig Co 

Reed Drig Co Inc 

troup & Suttles in 

Wolfe Drig Cc 


Viersen & Cochran 
Stephens County 
Bryant-Hayward Drig C 


CN P Drig Co 

Crowe Drig Co 

R A Davenport Drig Contr 
Falcon Seaboard Drig Co 
Flournoy-Haston Drig Cc 
Goff-Leeper Drig Co 
Goldsmith Drig Co 
Holliman Drig Co 
Jennings Drig Co 

Nelson Drig Co 

Nichols Drig Cc 


Parker Drig Cx 


Pierco Drig Ce 

Viersen & Cochran 

Dick Wegener Drig Contr 
Kidd Williams Drig Corp 
Texas County 
Midwestern Drillers Inc 
Moran Bros Inc 
Musgrove Petroleum Corp 
Nye & Snell Drig Co 

R W Rine Drig Co 
Tiltiman County 

Bolin Oi! Co & DH Bolin 
E W Moran Drig Ce 
Tulsa County 

Riceland Corp 
Washington County 
Herring & Davis 

Overby Drig Co In 
Washita County 

Nichols Drig Co 

Reading & Bates Inc 
Woods County 

Falcon Seaboard Drig Co 
Woodward County 

Arrow Drig Co 

Big Chief Drig Co 
Helmerich & Payne Inc 
Keating Drig Cc 

Nichols Drig Cc 


Douglas County 

Green & Heiser Drig Co 
Jetterson County 
Colorado Wyoming Drig Co 


Clearfield County 
Delta Drig Co 


Fairman Drig Co 


S W Jack Drig Co 


Lohmann-Johnson Drig Co Inc 


Indiana County 
C J Simpson Drig Cc 


Potter County 
Delta Drig Co 


Westmoreiand County 
Delta Drig Co 


Pennington County 
Branyan Drig Co 


R-26 


Total HP T 
All Mair 


Mud 
Pumps 


Type 
Power 


gas-btne 225 
gas-LPG 150 
gas-gasc 40 
gas-gasc 200 
gas-btne 35 
gas-btne 

gas 


gas 
gas 
gas 
gas 


gas 


gas 

btne gas 

gas 

gas-btne 

gas-btne 

gas-btne 

gas 

gas elec 
LPG 

gas 

gas 

gas 


ds! 
ds! 
ds! 
ds! 


gas gas 
btne 


gas-btne 
gas-btne 


gas-btne 


dsl 
gas 
gas 
gas-gasc 
gas-btne 


OREGON 
dsi 


ds! 668 
PENNSYLVANIA 


ds! 670 
gas-btne 

gas-btne 

gas-btne 
gas-btne 

gas 

gas 

gas 

gas 


gas-btne 
gas-btne 


ds! 


ds! 560 


SOUTH DAKOTA 


ds! 600 


tal HP 
Avail 


able t 


Drawworks Rate 
Make and 


Model 


Depth wit 
Drwwks 4%” Pipe 
Unit U-34 185 5,000 
Crdwil 150 3,000 3%" 
Nati T-12 18¢ 4 500+ 
Wilson 5.000 
Nat! 50 } 500 
Nati T-21 4 St 
Nati T-1é 


Nati 50 

Unit U-15 
Brwstr N-75 
Wichtex 
Wisn Super 38 
Wichtex R-4 
Beth 1013 
Nat! WO 
Unit U-15 
Unit U-15 
Unit U-15 
Wisn Giant 
Wisn Giant 
Wisn Giant 
Wisn Giant 
Wisn Giant 
Nati L-75 
Nat! L-34x10 
Wisn Mogul 
Nat! 110 
Whind B-85 
Wisn Spr Titan 


Unit U-15 
Wisn Giant 
Nat! 50 

Wisn M-4€ 
Unit U-15 


Wisn Giant 
Unit U-15 


Failing 1500 


Mayhew 2000 
Mayhew 2000 


Nati 110 
Nat! 11¢ 


Beth 450 


Emsco 506 
Nati 55 125 
Emsco GB-50052 7 


Nat! 50-A 


Oilwell” 66 9 500 


Nati 55 12,000 


Emsco GC-500 500 
Unit U-15 600 
Nati 75 1000 
Beth M-58 600 
Oilwell” 66 600 
Unit U-15 635 
Unit U-15 650 
Unit U-15 1006 
Oilwell” 7€ sx 


Wisn Roadair 
Nat! T-20 


Emsco G-500 


Unit U-15 


Franks 6000 


Anderson Count, 
Ace Drig 


Harry Bass Drig C 
Haynes B Ownby Drig ( 
Trant Drig C 

Andrews County 
Arrow Drig C l ga 
BBM Drig C l 
L E Bever Drig C gas 
Big West Drig C il 
Choya Drig Co In 
Davidson Drig Co Irc 
M } Delaney C 


gas-bt 


gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas btne 
gas-btne 
The Denver C gas 

Donnell Drig ¢ gas bine 
gas btne 
gas-btne 
gas-btne 


Fryer 


& Hanson Drig ¢ 
Great Western Drig C oas-gas 
ds 

) E Hall Drig C 

Helmerich & Payne | 

Hewgley Drig C 

Keating Drig C 

La Mance Drig ( 

Lee Drig Co 

Liano Drig C 

Loffiand Bros C 

Lomax Drig Ce 

Lowe Drig Ce 

McQueen & Stout Drig | 

Mithoan Drig C 

Parker Drig C 


Penrod Drig Cc 
Rowa 


Drig Co | 
harp Drig ¢ 


utheastern Drig Corp 
A W Thompson In 
Westlund Drig C 
Aransas County 
Bilbo-Redding Drig C 
C G Glasscock Drig C 
Archer County 
Akin & Dimock 
Anderson Drig C 
Ayers & Burch 
R W Darden Drig C 
E&H DrigC 
T V Gorman Drig Contr 
O E Hall Drig Co 
Norwood Drig C 
Revier Drig Co 


gas gaso 
gas-bdtne 
Atascosa County 

Buzzini Drig Co gas-btne 
Hunt Drig Co In gas 
Longhorn Drig C 
Austin County 
Henderson Drig ¢ 


gas-btne 


gas bine 


Baylor County 
Ayers & Burch 

A D McDuffie 
Meredith Drig ¢ 
E W Moran Drig ( 


Bee County 

Allen & Morris 
Appell Drig C 

Dan L Clark Drig C 
Dillingham Drig ( 
MIM Drig Corp 
Marvin S Ridgeway 


gas-gas 
gas-btne 
gas-btne 


PETROLEUM 


Emsco 129 


Emsco GB 8X 


Unit U-34 


Umit U 
Bet! 


Ems 


MC -.65 
}-125 
Emsco J-12% 
Beth 450 
Wisn Gat Rd 
Nati T 
Beth MC-4S( 
Beth MC.95 
Beth 4.58 


Nat! 100 
Beth MC-9% 
Beth MC-450 
Beth MC-9% 
Beth MC-65 
Orlwell” 96 
Beth 450 
Unit U-15 


Oilwel 
Nat! X 


Beth S-55 
Wisn Mogul! 
Wichtex 
Wichtex R 
Unit U-34 
Wichtex R 
Unit U-15 
Wisn 

Wisn Giant 


Wisn Alla 
Emsco GB-25 


Orlwe 
Nat! 55 


Wikr N 
Big Fou 
Wisn Super 
Wisn Giant 


Emsco H-46M 
Brwstr N.4 

Brwstr N 

Wisn Giant 466 
Franks SA-4500 300 
Mayhew 100¢ 
Mayhew 1000 
Mayhew 1000 
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Contractor's Name 


Bexar County 

) E Hillier 

Pegg Bros Drig Cx 
Borden County 
Denver Drig Cor, 
Hewgley Drig ( 
Loffland Bros Co 
Marcum Drig Co 
Brazoria County 
Bilbo- Redding Drig Co | 
CBS Workever C 
Dillard. Waltermire in 


C J Foster Drig Co Inc 
Hunt Drig Co Inc 


ffland Bros Co 
Penrod Drig Co 
Rowan Drig Co Inc 
Brewster County 
Durham Drig Co Inc 
Brooks County 
Conroe Drig Cx 
Brown County 
Burger Drig Co 
Calhoun County 

ayton Brown Drig C 
Crown Rigs Inc 
C G Glasscock Drig Co 
Callahan County 
West Central Drig Co 
Cameron County 
Bilbo- Redding Drig Co In 
Carson County 
Keating Drig Co 
1 R McGill 
Moran Bros Inc 

hater Drig Ce 
Cass County 
south States Drig ¢ 
Chambers County 
Bilbo Redding Orig Co In 


Brewster. Bartle Drig Co In 

Edwards & Bissett Inc 

Houston Oil Well Serv ¢ 

Hunt Drig Co In 

Mac Drig C 

Meadows & Walker Drig Cx 
Southworth & Wood In 

Cherokee County 

8 G Byars Power Drig Ce 

»bson Drig Co 

Maxwell Herring Orig C ri 

Mustang Drig Cor 

Trant Drig C 

Wooll & Magee | 

Clay County 

Bolin Oi! Co & DH Bolin Sa 
jack Grace Drig C gas- bine 


Jennings Drig C btne gas 


Cochran County 
Hissom Drig Co 
Western Drig Co In 


Coke County 

Dual Drig C 

Empire Drig Ce 

Tex-Mex Drig C 

Coleman County 

Dixon Drig Ce ds! gas 

Herb Expl ¢ gas -gasc 
gas-gas 

Moore & Moore Drig C 5 bine 

Lamar 4 Moore Drig C btne 

Haynes B Ownby Drig ¢ 

Colorado County 

Bilbo. Redding Drig Co tn 


Dillard. Waltermire tr 


Chet Whaley Well Serv ( 


tal HP Total HF 
Marr 


Mud 


Pumps 


Drawworks Ava 
Make and able t 


Model Drwwks 


Sullivan 300-A 206 
Brwstr 145 


Unit UTS 
tr GA SOx 


Unit U-15 


Wisn Giant 

ideco H-30D 215 
Nat! 23.9FM 100¢ 
Nat! 34-10FE 150 
Nat! 23-9FM 100 


Emsco EB-54-4 1000+ 
Emsco UBLS 1000+ 


Beth M-58 
Emsco H46MA 


Beth MC 45 
Unit U-15 


Wisn Giant 


Nat! 110 


Ems 
Wisn Giant 
Unit U.34 


Emsco GA-3% 


Beth 450 

Orwell” 64-8 
Orlwell” 96 
Wisn Gat Roadar & 
Wisn Titan 

Emsco GB. 350 
Nat! 34.26 

Alco BIW.12 
Crdwil TR-67 


Emsco G-300 
Wisn Giant 
Wisn Mog 


Beth MC 45 


Wisn Mogu! 
Wisn Giant 
Brwst 


Unit U-34 


Emsco 350 


Beth M 58 
Brwstr N 
Emsco GB. 3% 


Nati! T-12 
Fasling 1500 
Fashing 150 
Unit U.34 
Wisn Giant 
Wilson 


nsco UBLS 54 1000+ 


Nati 34-8 1000 
Nati 23-9FM 100 
Wisn Giant 225 
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Concho County 
Tucker Drig C 
Cooke County 
Alan Drig C 

Brown & Martin D 


Feide “6 { 
Jack Grace Drig ¢ 
Roy Guffey Drig ( 
Holloman Drig C 

Gene McCutch 

O' Nea 


Russe 


T & O Drig C 
Trachta Drig C 
Crane County 
Beckman In 
Clark Dale Drig C 
Davidson Drig C 
Delta Drig C 
Durham Drig Co | 


Gardner Bros Drig 


\ 


g ( 


Great Western Drig ( 


Jalupe Drig C 


merich & Payne In 


n Drig C 


Loffiand Bros 
Marcum Drig C 


McDanel & Beeche 


McQuee 
O'Neal Dr 
Parker [ 

Rowan D 

BB Smith | 

Triad Drig C 
Western Serv Orig 


Crockett County 


U 


Bohn O11} Co& OH B 


Coroco Drig C 
Frank Frawley Drig 
Hewgley Drig C 
Laughtin. Porter D 
P & Gerlich Drig 


Texita Ovi € 


Crosby County 
Smith & Breyer 
Dawson County 


Harry Bass Drig C 


Drig C 


g 


A 


Frank Frawley Drig ( 


} E Jones Drig C 
Keating Drig Cc 
Norwood Drig Cc 
Deat Smith County 
Riceland Corp 

De Witt County 
Appell Drig C 
Harkins & ( 


J &C Drig C 

Mangum Drig C 
Dimmit County 
Sutton Drig Ce 


( 


ee ae 2 


=e eeeuvr2s 


ideco M 1 
Nati 10 

Wisn Atlas 
Brwstr N-4 





Contractor's Name 


Sutton Drig C 


Duval County 
Chiles Drig Cc 
Field Drig Co 
General Well Drig tn 


Harkins & Ci 

H H Howell Drig Cc 

A J Kuenstler Drig Cc 

Rhodes & Hicks Drig Corp 

Viking Drig Cc 

Eastiand County 

Gore Drig Cc 

irish Drig Co Inc 

Frank Raiborn Drig Cc 

Ector County 

Arrow Drig Cc 4 

BB M Drig C 9 

Robert M Bass Drig Contr 3 
2(wo 

1l(wo) 

Brantly Drig Co In 1 


Beckman In 


Capitan Drig C 
Choya Drig Ce 


Sam E Crump Drig C 
Davidson Drig Co In 


M J Delaney Ce 
Delta Drig C 


Dillard-Waltermire In 


Dixilyn Drig Cort 
Eastiand Drig C 


Exploration Drig Cc 
Frisbie Drig Co 
Gardner Bros Drig Co In 


Helmerich & Payne In 
Hewgley Drig C 
Highland Drig C 
Carl B King Drig Co of Tex 
Milestone Drig Cc 

Milhoan Drig Cc 

Norwood Drig C 


Parker Drig C 


Rowan Drig Co Inc 16 

Schoenteld-Hunter-Kitch Drig Co 7 
] 
10 

Darrell W Smith Cc 1 

Ray Smith Drig Co 2 

A W Thompson Inc l 

Tullous Drig Co l 

Warton Drig Co 2 

Fayette County 

Hamman Oil & Ref Co 

Sutton Drig Co 

Fisher County 

Drillers Inc 

Dual Drig Co 

Empire Drig Co 

Moore & Moore Drig Co 

Triad Drig Co 


Wes-Tex Drig Co 


Foard County 
€ W Moran Drig Co 


R-28 


Type 


Power 


ds! 
ds! 


ds 
ds! 


ds! 
gas 


ds 
gas-btne 
gas-LPG 
gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 

gas 
gas-btne 
gas 

btne 
btne 
stm 
gas-btne 
gas-btne 
gas-btne 
gas 

gas 

gas 

gas 

gas 

gas 

gas 

btne 
gas-btne 
gas-btne 
gas-btne 
ds! 

gas 

gas 
gas-gas 
ds! 

gas 
gas-gaso 
gas -gasc 
gas 

gas 

gas 

gas 
gas-btne 
LPG-gas 
LPG-gas 
LPG-gas 
ds! 

btne 

gas 

ds! 

gas 


ds! 
ds! 


ds! 


Total HP 
All Main 


Mud 
Pumps 


Avail 
able to 
Drwwks 


Drawworks 
Make and 
Model 


875 


296, 


Brwstr N-4 
Alamc 


ide>o H-40 
Beth Breeze 
Beth 

Brwstr N-4 
Unit U-15 
Frnks 5000 
Wisn Giant 
Frnks 137 
Unit U-1f 


Beth 

Wisn Mogu! 
Wisn Mogu 
Emsco 1000 

Unit 30 

Wisn Gnt Roadarr 6 
Beth S-50 

Unit U-34 

Emsco 500 
Emsco 80C 

Beth S-55 

Nati 50 

Beth 450 

Emsco G-45 
Emsco GB-500 
Emsco GB-350 
Unit U-15 

Emsco GC-500 
Wisn Giant 

Nat! T-38 

Beth 1013 

Nat! 50 

Wisn Titan 

Wisn Giant 

Wisn Giant 

Nat! 50 

Nat! 8 


Nati 75-CA 
Unit U-15 
Nat! 75 

Nati 125 

Nati 110 
Emsco GA-500 
Nat! 50 

Ideco H-35 
Nati 100 
ideco H-525 
Oilwell” 76 
Wisn Atlas 
Wisn Gnt Rdair 
Nat! 50 
Oilwell” 96 
Nat! L-100 
Nati 75 

Nat! 50 

Nati 110 

Nat! 75 

Beth Twister 
Crdwil OD 

Nat! 50 
Emsco A-1500 
Emsco 250 
Nati 50 


Brwstr N-4 
Alamo 


Unit U-15 
Emsco GA250T 
Wisn Giant 
Unit U-15 
Beth S-45 
Unit U-34 
Unit U-10 
Crdwil B 


Wisn Giant 


Total HP 


Rated 
Depth with 
4%” Pipe 


6,500 
5,000 /2%” 


6,000 
5,500 
5,000 
5,000 
8,500 
6.000 
? 500 
5,500 
8.500 


5,000 
4,000 
4,000 


14,000 
18,000 
8,500 
3,509 
4,500 
9,000 
14,000 
6,500 
9,000 


5,000 
7,500 
9,000 
6,000 
6,500 
7,500 
6,500 


7,500 


Contractor's Name 
Fort Bend County 
Columbia Drig Co 
C J Foster Drig Co In 
Frie County 
Milam Drig Ce 


Gaines County 
BBM DrigC 


Harry Bass Drig Ce 
M J Delaney C 

Dual Drig Co 

Great Western Drig C 


O E Hall Drig C 

Helmerich & Payne In 
Johan Drig C 
Laughlin-Porter Drig Co In 
Chas E Long Jr In 

Lowe Drig C 

Makin Drig C 

Marcum Drig Co 

Moran Oil Prod & Orig Cor 


Parker Drig C 


Rowan Drig Co In 
Sharp Drig C 
Tri-Service Drig C 
Goal Tullous & C 
Warton Drig Cc 
Westiund Drig C 
Galveston County 
BBM Drig C 
Edwards & Bissett In 
Penrod Drig C 


Garza County 
Calico Drig Cc 
Stim Rea Drig C 
Smith & Breyer 


Glasscock County 
Cari B King Orig C 
Goliad County 
Harkins & C 

) E Hiller 

Miller Bros & Bowling 
Viking Drig C 


Gonzales County 
Allen & Morris 
Gray County 
Beckman In 
Cree Drig Co Inc 


Hills & Hills Drig C 
Holt Bros Drig Co 
Moran Bros Inc 
Murphy & McKernan 
Schafer Drig Co 
Tommy Ward Drig Cc 


Grayson County 

Big Chief Drig Co 

Roy Guffey Drig Cc 

E W Moran Drig Cc 
Norwood Drig C« 

Gregg County 

Cook Drig Co 

Maxwell Herring Drig Corp 
Hansford County 

Baker & Taylor Drig Co 


Cree Drig Co Inc 
Helmerich & Payne Inc 
Midwestern Drillers Inc 
Moran Bros Inc 

Rowan Drig Co Inc 
Sojourner Drig Corp 


3 gas-bdtne 
1 ds 
3 gas-gas 


5 pwr 


12(wo)gas 
2 gas-dine 
6 gas-bine 
1 gas-bine 
2 gas-btne 


4 gas 
1 dsl 


gas-gasc 
1 gas-btne 
3 gas 


5 gas 
2 gas-dine 
5 gas 
1 gas-gas 


gas-btne 
gas 


1 dsi 
2 dsi 
8 gas 
4 gas-btne 
26 gas 
? dsl 
6 gas 
10 gas-btne 
1 bine 


Total HP 
All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 

Avail Rated 
able to Depth wit? 
Drwwks 4%” Pipe 


2 500 
8 000 


400 «Unit U-15 


Wisn Giant 417 


Emsco G-50C 50 


1050 


Emsco GB-80 
' 6X 


Emsco J-7X 
Emsco GB-500 650 
Emsce 1200 
Beth 450 x 
Beth 4% 60C 
84( 
126C 
Unit U-15 700 
Oilwell” 9 

Unit U-15 600 
Nat! 23-9FEB 
Emsco GA-5) 
Nat! 100 
Wisn Giant 
Emsco GA-59 
Unit U-15 
Unit U-15 

Nati L-50 

Nati 75 

Nati 75 

Nat! 100 

Beth Tornad 

Oilwell” 9 

Emsco J-75 

Emsco J-75 


Nat! SC 


msco UBLS.54 
Brwstr N.75 


Emsco GB-2501 
Brwstr N4 
Cooper 


Spencer 
Nati 75 


Wisn Giant 
Ideco H-4 
Emsco GC -50C 
Nat! 50 

Unit U-15 


Oilwell” 76 


MIW P-42 
Unit U-10 
Wisn Giant 
Emsco GB-350 
ideco 4-20 
Wisn Titar 
Unit U-15 
ideco 4-35 
Unit U-35 
Brwstr N-3! 


Emsco 12% 
Unit U-15 

Nat! 50 

Wisn Gat Rdair 


Wisn Atlas 
Wisn Mogu! 


Unit U-15 
Unit U-15 
Emsco 6-500 
Emsco GA-500 
Emsco GB-500 
Unit U-15 
Wisn Giant 
Beth 450 

Unit U-15 
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DEPHN DABBLE 


ECONOMY, LONG LIFE AND 
POWER—FROM 6-110 QUAD 


What does a drilling superintendent look for in rig power? Ample 
power, of course . . . but economy of operation and long life, too 
And these are tive qualities found by the Glasscock Drilling Com- 
pany on its Rig No. 14. 

Joe E. Hellman, drilling superintendent for the company, 
says: “Glasscock now operates approximately 220 GM Diesel 
engines on drilling rigs and for other marine applications. Our 
company has standardized on GM Diesels because of their obvious 
economy, long life and good service rendered by Stewart & 
Stevenson Services, Inc.” 

On Glasscock Rig No. 14, a Stewart & Stevenson GM Diesel 
6-110 Quad provides a 1000 H.P. wallop for the Gardner-Denver 
GP-GXR-H Mud Pump. There’s power to spare. 

The new 6-110 Quad develops 880 to 1000 continuous H.P., 
or up to 1200 intermittent H.-P. 

It couples POWER AND ECONOMY. 


This is the Stewort & Stevenson GM Diese 
6-110 Qued and a man who knows his power 
— Joe E. Hellman, drilling superintendent fo 
Glasscock Drilling Company 


STEWART & STEVENSON 
SERVICES, Inc. 
Main Office 4516 Harrisburg Bivd 
and Plant: Houston 11, Texas 
Phone CApitol 5-534! 
Branches: Corpus Christi, Dollas 
Lubbock, San Juan, Odessa 
Representatives: San Antonio, Longview 
Brownsville, Tyler, Pecos 
Beaumont 
Export Office: Room 1405, 74 Trinity Place 
New York, N. Y 


We're proud of our record in meeting every power 





need for the nation’s leading drilling contractors 


; 
THE WORLD‘’S LARGEST Dev eleawros oo wae oe 0 | ee ee eee eC 








ntractor’s Name 


Hardin County 

Clegg & Hunt 

Lusk Drig Co 

Robinson-Wehmeyer Drig Co 

Harris County 

Admiral Drig Co tn ds! 

Bilbo- Redding Drig Co Inc gas- LPG 

Coastal Marine Drig & Constr Co 2 dsi-Dine 

Columbia Drig Co 2 gas 

Comet Drig Co stm 

Edwards & Bissett Inc gas-btne 

Hill Drig Co 

Holmes Orig C« ) gas-gas 

Housh Drig C stm 
stm 


dsi-gas-btne 


stm 

stm 

stra 

stm 

stm 

gas 

gas bine 
Lusk Drig Co gas 
Lubie Martin Drig Co gas 
Haynes B Ownby Drig Co gas btne 
Triton Drig Co In gas 


925 
600 
900 
600 

00 


90 


900 + 


BOC 


600-4 
600+ 
600+ 


600 + 


800 


W L B Drig C gas-gaso-btne 350 


Chet Whaley Well Serv Co 2 gas-gaso-btne 
Harrison County 
Barnwell Drig Co Inc 


Robert M Bass Drig Contr 
Nowery Drig Co Inc 
Penrod Drig Cx 


Wheless Drig C 

Hartley County 

Urice Drig Co 

Haskell County 

Ace Drig Co gas 

Drill Well Oil Co btne 

B A Duffy Drig C ds! 

Hale Bros Drig Ce 2 gas 

W B Omohundro btne 
Hemphill County 

Baker & Taylor Drig Cc ? gas-btne 
Cree Drig Co Inc gas btne 
Henderson County 

Maxwell Herring Drig Corp gas 

W B Hinton ds! 

Ruhl Drig Co Inc 

Hidalgo County 

Clark Fuel Prod Co 

Fitzpatrick Drig Co 


General Well Drig inc 
Gilmour Drig Co 
Harrell Drig Co 
Hugh Kirkpatrick Ir 


Schimmel Drig C 

Viking Drig Cc 

Hockley County 

Arrow Drig Ce 

Dual Drig Co 

Great Western Drig Co 
Carl B King Drig Co of Tex 
Livermore Drig Co 


Western Drig Co In 

Hopkins County 

Pyburn Drig Co 2 gas 
Howard County 

Capitan Drig Co gas 
Maxwell Drig Co btne-gas 
Pool & Gerlich Drig 5 gas 
Thomas & Billups Drig Co btne 

C D Turner Drig Co ds! 
Wes-Tex Drig Co btne 
Hunt County 

M J Delaney Co gas-btne 


R-30 


225 


60K 


Emsco H-54 
Beth M-81( 
Unit U-34 


Beth M.58 
Unit | 4p 
Ideco 80 
Natl 

Ideco Jr Gnt 
Ideco H-40D 
Unit U-35 
Beth MC.45 
Nat 

Nat 

Emsco UBLS 
Emsco UBLS 
Emsco UBLS 
Emsco UBLS 
Emsco UBLS 
Unit U-34 
Ide H.75 
Crdwil T 
Brwstr N-4 
Unit U-9O 
Unit U-15 
Brwstr N-35 
Wisn Giant 


Brwstr N-75 
Wisn Roadar: 
Unit U-34 
Brwstr N-45 
Wisn Giant 
Unit U-15 


Emsco GB-35 


Wisn Giant 


Emsco G-500 
Wisn Super 
Franks 3172 
Wisn Giant 
Wisn Atlas 


Nat! 55 
Unit U-4C 


Wisn Gat Rda 
Unit 
Brwstr N 


Nat! T-8-S 
Ide 

Brwstr N 
Beth Tornad 
Crdwil 
Wisn Gat 
Unit U-15 
Tiw 5 
Natt 55-A 
Wisn Gat T 
Nati 50-A 


Emsco 100 


Beth S55 


Nat! 100 
Wisn Atlas 
Nati 75 
Nat! 100 


Wilson 


Emsco GC-500 
Brwstr N-4 
Nati T-12 
Unit U-15 
Brwstr N-4 
Nat! 50 


Oilwell” 96 


Hutchinson County 
Biackstock & Bradley | 
Canadian River Drig ¢ 


Drig & Expl ¢ t Delawa 


Wagner & Wyant [ 
trion County 
McQueen & St 
P & Gerlich D 
Jack County 
Fleeger Drig | 
Jack Grace Drig ¢ 
Lin-Mour Drig C 
Paine Drig C 
Revier Drig C 
Ward Drig C 
Wright Clark & 
Jackson County 
CBS Workove 

e Drig C 
Field Drig C 
Mac Dr 
Mangun 


M ws & Walker [ 


Jefterson County 
Chessher Sutt & Dav 
Clegg & Hunt 


Henderson Drig C 
Kilroy Drig ¢ 
Lake Drig ( 


Meredith & ( 


Jim Wells County 
Chiles Drig C 

General Well Drig in 
Stice Drig C 

Turnbull & Zoch Drig ( 
Jones County 

Fryer & Hanson Drig ¢ 
Hack Drig C 
Johns Gadbors D 
J E Miller Drig Cont 


Sojourner Drig C 


Kaufman County 
Halbert Drig C 
Walters Drig Co | 
Kenedy County 
Del Mar Drig C 

C G Glasscock Drig ¢ 
Holmes Drig C 
Kent County 

Edgar Davis Drig 
Hack Drig C 

Rheay & Reynolds [ 
King County 

West Central Drig 
Kleberg County 
Conroe Drig ( 
}&C Drig ( 

Knox County 

Abb Drig ¢ 


Bolin Oi! Co & OH Bol 
T V Gorman Drig Cont 
Norwood Drig ¢ 
Reagan Drig C 

R Benton Ross | 

Lamb County 
Livermore Drig C 
Western Drig Co ! 

La Salle County 


Longhorn Drig Cory gas-btne 
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Lavaca County 
W P Tay Drig 
Lee County 

B King Drig 
Leon County 
Maxwell He R 
Liberty County 
Admira 8 


We 
W Weave 


Lipscomb County 


wD 


Live Oak County 
Beard [ 
Buz { 
s& 
t & Zoch [ 
Loving County 


s 


Lubbock County 


RF 


Madison County 


tt e 
Marien County 
A w Drig 


a ( 


th States 


Martin County 
Zephyr Drig 
Matagorda County 


Redd | ‘ 


W P Taylor Drig ( 
Maverick County 
tton Drig C 
McMulten County 
aM 


patrick Drig 
1 &C Drig ( 


Long Drig ¢ 
Medina County 
Pegg Bros Drig 

Midiand County 
BB M Drig ( 


Mitchell County 


A B See Drig 


D Turner Orig 


Montague County 


Ward Drig ¢ 
Montgomery County 
Meredith & 
Mobile Drig & We 

C Peters Drig 
Moore County 
8 Co &l 

ee Drig ( 
Wagner & Wyant [ 
Nacogdoches County 
Robert M Bas 8 
Navarre County 


Mj Delaney 


£6 
Newton County 
Chesshe tton & 
Clegg & H 

Faster Drig ( 

@ Marine Drig & Ex 
Carnes W Weaver Orig 
Nolan County 
Bra &™ 
vw ve mey & 
Great Weste 


ey 


we 
Brwstr N 
Emsco GC - 50 
Nat! S 
Brwstr N45 
Unit U-15 
Nati 75 
Beth 4.58 
Brwstr N 
Martin & Holmes O , { Crdwil 
Miller Br j ling » Ems G- 3x 
C Brwstr N-4 
Nati SC 600 8 50 
Beth 4.58 65 9 OO 
Emsco GA-50 15 rr 
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Contractor's Name 


Arrow Drig Co 
Raker & Taylor Drig C 


Cree Drig Co tr 
Empire Drig C 

Falcon Seaboard Drig ( 
Loffiand Bros C 


Lynn Drig ( 

Moran Bros | 

Urice Drig C 

Webster Drig ¢ 

Oldham County 
Beckman In 

Cree Drig Co In 

Lynn Drig C 

Wagner & Wyant Drig Co! 
Orange County 

Admiral Drig Co tn 

Harry T Bryant Drig Co Ltd 


Meadows & W 


Panola County 
Tex-Mex Drig C 


ker Drig C 


Wise Drig Account 


Pecos County 
Brantly Drig Co tr 
Gardner Bros Drig Co tn 


Great Western Drig C 


Hissom Drig Cc 

Howard C Lasiter Drig Cc 
Laughlin-Porter Drig Co Inc 
Loffland Bros C 


Chas E Long Jr Ir 
Parker Drig Ce 


Penrod Drig C 

Pool & Gerlich Drig 

Rowan Drig Co In 

Goal Tullous & C 

Randal! County 

Riceland Cort 

Reagan County 

Lioyd R French C 

Julkirk Corp 

Car! B King Drig Co of Tex 
Laughlin-Porter Drig Co Inc 
Pool & Gerlich Drig 

Rheey & Reynolds Drig Ce 

Tri-S a-vice Drig Co 


Westiund Drig Cc 

Reeves County 

Calco Drig Co 

Denver Drig Corp 
Leatherwood Drig C 
McDaniel & Beecher! Drig Ce 


Western Serv Drig Co In 


Retugio County 
Falco Drig Cc 
Gilmour Drig Cc 
) & C Drig Cc 


Roberts County 

Keating Drig Cc 

Reading & Bates In 
Schafer Drig Co 

Service Drig Co 

Webster Drig Co 
Robertston County 
Carnes W Weaver Drig Co 


R-32 


Type 


Power 


gas 
dsi 
gas 
gas 
gas 


gas 


btne 
btne 


ele 


btne 


gas-btne 


ds 

gas 

ds 

gas- gas 

gas-gas 

gas-btne 
gas-btne 
gas-btne 


gas 
gas 
gas-btne 
gas-btne 
gas-btne 


gas- gas 
gas-btne 
gas-gasc 
LPG 

gas-btne 


gas-btne 


Total HP 
All Main 
Mud 


Pumps 


560 


Total HP 
Avail 
able to 
Drwwks 


Drawworks 
Make and 
Model 


Emsco 500 
Unit U-15 
Emsco G-50€ 
Emsco G-450 
Unit U-15 
Wisn Titan 
Unit U-15 


Ems:o GB-50 
Unit U-15 
Unit U-15 
Beth MC-450 


Emsco 25 
Nat! 100 
Oilwell” 96 


Unit U-34 
Brwstr N-4 
Unit U-15 


Unit U-1 
Nat! L-1OM4FE 
Nat! L-125 


Emsco G-250 
Nat! 125 
Emsco J-750 


Brwstr N-75 


Unit U-15 
Nati 75 
Nat! 75 
Wisn Torcair 
Unit U-34 
Nat! 50 
“Oilwell” 66 
Oilwell” 76 
Unit U-15 


Beth S-45-E 
Nat! 50 
Nat! T-20 
Hou Prtble 
Hou Prtble 
Nat! 50 
Nati 50 
Beth 1013 


Wisn Giant 
Nat! 50 
Nati 5C 
Nati 5C 
Emsco 50( 


Nati 75 
Ideco H-35 
Unit U-34 
Nat! 100 


Orlwell 


Rated 
Depth with 
44%" Pipe 


8,000 
8,000 
9,500 
9,000 
8 50f 
13,500 
8,500 
11,000 
2 000 


006 





Contractor's Name 


Runnels County 
Frank Caraway Drig C 
Cooper Drig C 

Johnn Orig C 


Johnson -Gadbors Drig ¢ 
} E Miller Drig Contr 
Stim Rea Drig Co 

St John Drig C 

A B See Drig C 
Tex-Mex Drig C 

Rusk County 
Carter-Jones Drig C 


Gibson Drig Cc 
Maxwell Herr 
Scooter’s Drig Serv 

1C Trahan Drig Centr | 


ng Drig ¢ 


San Jacinto County 
Bilbo-Redding Drig Co | 
San Patricio County 
Boyd & Durst Drig Cont 
Del Mar Drig C 

Field Drig Co 

Frio Drig In 

Schleicher County 
Fortune Drig Corr 

Tucker Drig Co 

Scurry County 

Calico Drig C 

Dearing In 

Duc! Drig Cc 

irish Drig Co In 

Johnn Drig Co 
King-Phillips tn 

Chas E Long Jr Inc 
McQueen & Stout Drig C« 
Rhodes & Hicks Drig Corr 


Shackeltord County 
Black Drig Cc 
Dearing Inc 

Gore Drig C 


btne 


Sherman County 
Cree Drig Co tm 3 btne 
btne 
Smith County 
B G Byars Power Drig C btne 
btne 
South States Dr ig C 
Starr County 
Clark Fuel Prod Co 
Turnbull & Zoch Drig C gas-btne 
gas-btne 
Stephens County 
American Drig Corp gas-btne 
gas-dtne 
dsi-gas 
btne 
btne 


Dixon Drig Co 

Ewing Drig Co 

trish Drig Co inc 

A F Knappenberger 4& 
Kau Drig Cc gas 

Oney Drig Co 5 gas 

Red River Drig Cc 2 gas 

Stephens Oil & Gas Corr gas 

Taylor Exp! Co Inc gas 

gas 

gas 

gas-bine 


Tommy Ward Drig Cc 
Wright Clark & Senkel Inc 
Sterling County 

Empire Drig Co gas 
Stonewall County 

) & L Orig Co Ltd 1 dsl 

Kuehn & Roberts Drig Contrs pwr 
Lamar H Moore Drig Co btne 

W B Omohundro btne 

} B Schick Drig Cc btne- gas 
Wes-Tex Drig Co btne 
West Central Drig C gaso-btne 
Sutton County 

Tucker Drig Co 4 dsl 


Total HP 
All Main 
Mud 
Pumps 


Total HP 
Avail 
able t 
Drwwks 4 


Rated 
Depth with 
* Pipe 


Drawworks 
Make and 
Mode 


Beth S-5 
Nat! 50 
Unit U-15 
Unit U-15 
Wisn Gnt 
Nat! T-1 
Brwstr N-4 
Nat! 5 


isn Mogul Tor 


675 
325 


610 


Ems 5 


Wisr 
Unit 


Brwst 


Beth S-55€ 


Crdw 


Mayhew 3006 
Wis 

Emsco GA-50€ 
Wichtex R-3 
Brwstr N-45 
ideco H-40D0 
Emsco GA-506 
Crdwi! RL 
Nat! T-32 
Crdwil S 


Frovks 
Wichtex 
Shovel Sc 
Joy 200-A 


Wisn Giant 
Unit U.34 


Beth MC 4% 
GA.500 
» GB-35 


Emsc 


Ems 


Wisn Gnt 
Wisn Titan 
Unit U-15 


Emsco 5X 
Emsco 750 
Nat! T-20 
Emsco C-42 
Wichtex R-5 


Emsco GA-50C 
Crdwil S 
Wichtex R-4 
Unit U-34 
Mayhew 
Mayhew 
Beth 350 
Wisn Giant 


Unit U-15 


Brwstr N-55 
Wisn Giant 
Unit U-15 
Wisn Roadai 
Crdwit 0 
Unit U-15 
Wisn Roadair 


Beth J-55 
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Here’s why the O-C-T “JE” is the 
Largest Selling How 














Body can accommodate 
any size positive choke 
to 1” or adjustable choke 
up to %" opening. 


Hard faced 1” valve seat 
is replaceable to permit 
complete renewal of 
valve in five minutes. 


True valve-type gate is 
hard-faced for long life 
under severe conditions. 











Ball thrust beoring as- 
sures easy operation un- 
der highest pressures. 


Producers have made the O-C-T Type “JE” the largest selling 
flow control because it helps them reduce both first cost and 
maintenance expense. It is the only flow control on the market 
that gives you the advantage of both a choke and oa true 
valve-type gote assembly and seating arrangement. 

The O-C-T type “JE” Flow Control is available through any 
Christmas tree manufacturer or through more than 700 supply 
store locations. 


OIL CENTER TOOL CO. 

the longest strings with 
comple*+ sofety. it is the 
Export Representatives: South America — East safest, most economical 
West Oiltools, C. A.. Del Lago Hotel, Mara deep well casing heod 
you con buy 


caibo, Venezuela. Address Export Inquiries 
for All Other Countries to P. O. Box 3091 


Houston, Texas 
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Rig 
Contractor's Name No 


Taylor County 

Andree Drig Cx 

Dixon Drig Cc 

Hack Drig Co 

Moore & Moore Drig C 
Norman Oi Corp 
Paine Drig Co 

St John Drig Co 
Thomas & Billups Drig Co 
Wes-Tex Drig Co 
West Central Drig Co 
Woodson Prod Co 


Terrell County 

Great Western Drig Co 
Terry County 

Empire Drig Co 

Hissom Drig Co 
Livermore Drig Co 
Milhoan Drig Co 
Throckmorton County 
Alan Drig Co 

Edwards Drig Co 

Hale Bros Drig Co 
Karper & Glass 

Dwight M Ross Drig Co 
Schulz & Brannan Drig C« 
Sheets & Walton Drig Co 
Titus County 

W B Hinton 


Tom Green County 
Brannon & Murray Drig Co 
Dykes Drig C 


Great Western Drig Co 
Tucker Drig Co 

Trinity County 

Delta Drig C 

Upton County 

Harry Bass Drig C 
Cooper Drig Co 

Empire Drig C 

Foree Drig Co 

Fortune Drig Corp 

Fryer & Hanson Drig C 
Gardner Bros Drig Co inc 
Heimerich & Payne inc 
J E Jones Drig Co 
Julkirk Corp 

La Mance Drig Co 
Laughlin-Porter Drig Co Inc 
Liano Drig Co 

Lomax Drig Co 


on ew 


w 
~ 


iwne he eee rn 


Lowe Drig Co 

Norwood Drig Co 

Penrod Drig Co 

Fred Pool Drig Co 

Rheay & Reynolds Drig Co 


w 
we 


5 
Schoenfeld-Hunter-Kitch Drig Co 1 
Sharp Drig Co 37 
Triad Drig Co 5 
Tri-Service Drig Co 7 
Western Drig Co Inc 13 
14 
Westlund Drig Co 7 
Val Verde County 
Hewgley Drig Co 
Victoria County 
Appell Drig Co 
Harkins & Co 
Holmes Drig Co 
Ward County 
Dixilyn Orig Corp 
Lloyd R French Co 
Gardner Bros Drig Co Inc 20 
Hissom Drig Co 3 
Loffiand Bros Co 123 
Ormand Bros Drig Co 2 
Red River Drig Co 1 


R-34 


Type 
Power 


gas-gaso 
ds! 

gas 
gas-btne 
ds! 

pwr 


stm 
ds! 


gas-LPG 
ds! 
gas 
gas -gasi 
gas 


gas btne 


gas 
gas-btne 
gas 
gas-btne 
gas 
gas-btne 
gas-btne 
gas 

gas 
gas-btne 
btne 

gas 

gas 
gas-btne 
gas-btne 
gas 
gas-gaso 
ds! 

gas 

gas 

gas 
LPG-gas 
gas 
gas-btne 
gas 

ds! 

dsi 
gas-btne 


gas-btne 


gas-gaso 
gas-gaso 
gas-gaso 


gas 
gas-btne 
gas-btne 
gas 
gas 


Total HP 
All Main Drawworks 


Mud 
Pumps 


Total HP 
Ava 
able to 
Drwwks 4 


Make and 
Model 


Unit U-34 
Nati 50 
Crdwil S 
Unit U-34 
Unit U-10 
Wisn Giant 
Wisn Gant Rd 
Emsco 300 
Brwstr N-4 
Crdwil H 
Unit U-15 
Mayhew 3000 
Mayhew 5000 


Unit U-15 
Emsco A-800 
Wisn Titan 
Unit U-15 


Wisn Giant 
Unit U-15 
Whind 
Beth C-50 
Wisn Atlas 
Wisn Mogul 
Brwstr N.4 


Alco BIW-11 
Unit U-15 


Brwstr N-55 
Wisn Gnt 
Nati 50 


Brwstr N-55 


Emsco J}-1100 1300 


Emsco 1200 
Wisn Giant 600 
Brwstr N-7 975 
Emsco GA-500 50C 
Unit U-15 590 
Beth M.58 1200 
Nati 100 1050 
“Oilwell” 96 1450 
Unit U-15 663 
Nati 50 600 
Wisn Titan 

ideco 1350 

Nati 75 

Unit U-15 

Unit U-15 

Nat! 100 

Wisn 


Unit U-15 
Unit U-15 
Nati 75 

Beth 650 
Beth MC-450 
Beth 450 
Nat! T-20 
Crawil 0 
Emsco 500 
Wisn Roadair 


Ideco 


Wisn Mogul 
Unit U-15 
Beth MC.450 


Nat! 100 

Unit U-10 
Natl T-25 
Beth S-60 


Wisn Giant 


Wichtex R-4 165 


Rated 


Depth with 


” Pipe 


4,500 

500 
4,500 
5,000 
5,000 
7.000 
8,500 
6,000 
5,500 
3,000 
8,500 
4,000 
500 4° 


9.000 


Contractor's Name 


Western Serv Drig Co Inc 


Webb County 
Dillard-Waltermire inc 
Admiral Drig Co In 
CBS Workover Co 
Wichita County 

Jim Fish Drig Co 

Gray Drig Co 

Hale Bros Drig Co 

B M Hester 

Hull Ov Co 

S D Johnson 

Meredith Drig Co 

W B Omohundr 

Harold Shappell Drig Cx 
Jack L Story 

Wilbarger County 
Bolin Oi Co & DH Bolin 
Jennings Drig Co 
Lofton Oil Co 

Willacy County 

Allen & Morris 

Witsen County 

Pegg Bros Drig Co 
Sutton Drig Co 
Winkler County 

Arrow Drig Co 

Robert M Bass Drig Contr 
Bolin Oil Co & DH Bolin 
Brantly Drig Co Inc 
Calico Drig Co 

Choya Drig Co In 
Coroco Drig C 

Danforth Drig C 
Dillard-Waltermire tr 
Eastiand Drig C 

Frank Frawley Drig C 
Gardner Bros Drig Co in 
Great Western Drig Co 
Keating Drig Ce 
King-Phillips In 

Layton & Newell Drig ( 
Loffland Bros Cx 


O'Neal Drig C 


Fred Pool Drig C 
Sharp Drig Cc 
A W Thompson Inc 


Urice Drig C 

Western Serv Drig Co Inc 
Wise County 

Bolin Oil Co & D H Bolin 
Carter-Jones Drig Co 


Jack Grace Drig Co 
Hamman Oil & Ref Co 
John W Harris Drig Co 


Johnson-Gadbois Drig Co 
Karper & Glass 


Leatherwood Drig Co 
McCutchen & Graham 


Pan-Tex Drig Co 
T & O Drig Co 
Trio Drig Ca 


Walters Drig Co inc 
Wood County 

Robert M Bass Drig Contr 
M J Delaney Co 

Delta Drig Co 


Total HP 
All Main 
Mud 
Pumps 


Rig Type 
Power 


gas-btne 600 
ds! 250 


ds! 1800 


gas-gaso- bine 250 
gas-btne 300 
gas 165 
gas-gast 
gas 

btne 
btne 

ds! 

btne 
btne 
gas 
gas-btne 


a) 


gas 
btne gas 
btne 


ds! 


gas 


gas 
gas 
gas 
gas 


gas 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
ds! 

gas 

gas 

gas 

ds! 

ds! 

gas 
btne 
btne 
btne 
gas 
gas-btne 
dsi-gas 
dsi-gas 
gas 

gas 

ds! 


dn ee ee en 


nu ew 


gas-LPG 
stm 
stm 


Total HP 
Avail 

able to 
Drwwks 4 


Rated 
Depth witt 


” Pipe 


Drawworks 
Make and 
Model 


Beth MC-650 
Nat! T-20 


11,00 
40K 


Nati 125 


Orlwell”’ 64 
ideco H.300 


Wilson l 
Wisn Gant Roadaw 45 
Unit U-34 

Nati T-20 

Wikr- Nr R 

Unit U-34 

Wisn Giant 

Brwstr N-3 
Wichtex 

Wisn Giant 


Wisn Gat 
Unit U-15 
Beth Breeze 


Nati 75 


Wise 


Wilson 
Brwstr N45 350 
Beth S-50 185 
Beth 450 870 
Beth Breeze 200 
Emsco J-1400 1400 
Wisn Spr Titan 900 
ideco H.30 350 
Wisn Titan 1200 
50 
1050 
1050 
1260 
650 


Unit U-20 
Nat! 100 


Nati 50 
Nati 34.26.9 


Beth S-45-€ 

Beth S-45-E 

Brwstr N-3 250 
Beth M810 1200 
Beth 810 1050 
Beth 58 750 
Clark Pr-1000 1050 
Emsco 350 600 
Emsco GB-500 700 
Beth S-45-E 350 


Wisn Gat Rdar 


Wisn Giant 
Brwstr N-75 
Hou Prtbie 
Emsco GC-500 
Wisn Mogul 
Beth S-55 
Beth S-45 
Crdwil 

Wisn Spr Atlas 
Unit U-15 
Wisn Spr Got 
Brwstr N-45 
Unit U-34 
Wisn Giant 
Crdwii O 

Wisn Giant 
Nat! 50 
Mayhew 1000 
Wisn Giant 300 
Emsco UBLS 54 


Emsco UB -54 1200 
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Yoakum County 
ge & Exg t 


We Drig 


Young County 
Coal 


Duchesne County 
Emery County 
sense Geen | 


Grand County 


Rocky 


San Juan County 


Nye & 
RWR 


Sevier County 

M tain States Orig 
Summit County 

A 0 Bullock Drig 
Uintah County 


Detison Drig C 
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Utah County 
VIRGINIA 
Buchanan County 
Fakle & H 
WEST VIRGINIA 
Jackson County 


Randolph County 
W Jack 

Roane County 

Eakle & H 

Tyler County 


WYOMING 
Big Horn County 


Campbell! County 


Carben County 


e 


Converse County 
Black # 


& 


Crook County 


Fremont County 


Hot Springs County 
RL Ma 
Johnson County 
Anschutz Drig 
fland B 
is & Wrathe 
gnal Exp 
Laramie County 


Lincotn County 
Kerr-McGee 

Natrona County 
Big 4 Drig ¢ 


T 


True g 
Niobrara County 
AO Bs k Drig 
seorge Noland [ 
Bob Olds Drig 
Park County 


M ta tate 





Contractor's Name 


Sheridan County 
Delta Drig Co 


Sublette County 

Camay Drig Co Rocky Mt Div 
Kent Drig Co 

R L Manning Co 


Sweetwater County 

Camay Drig Co Rocky Mt Div 
R L Manning Cc 

Reserve Drig Co Inc (Casper) 


Contractor's Name 


Marion County 
Harry L Cullet 


Talladega County 
Harry L Cullet 


Franklin County 
W C Holt Drig Ce 


Kern County 
B & B Drilling C 


Ventura County 
United Drig Cc 


Larimer County 
Signal Oilfield Serv 
Ric Bianco County 
R & R Well Serv Co 
Routt County 
Western Drig Co Inc 


Weld County 
Signal Oilfield Serv 


Christian County 
VS &S Drig Cc 
Clark County 
Donald P Knierim 
Clay County 
Shulman Bros 


Don Slape Drilling Co 
Crwatord County 

Payne Bros Drig Cc 
Douglas County 

C W Strotman Drilling Co 


Gallatin County 
VS &S Drig Co 
Jetterson County 
Graham Powell 
Lawrence County 
W L Dillier 
Payne Bros Drig Co 
Pike County 

W L Diller 
Saline County 
CE Brehn 


Wabash County 
Payne Bros Drig Co 


Gibson County 
Hightand Oil 


R-36 


Total HP 
All Main 
Mud 
Pumps 


Total 
Ava 
able 


Drawworks 
Make and 
Model 


Type 
Power 


Frnks SAL-6000 60( 


Nat! 50-A 
Nati 50 
Emsc 


ds! 
dsi-gas 


gas-btne G-500 


Unit U-15 
Nati 50 
Nat! 50 


lb. gas 
9 dsl 
3 gas-LPG 


U. S. Contract CABLE TOOL Drilling 


Workover 
and 

Cleanout 

Depth Cap 


Top to 
Bottom 
Drig 
Cap 


HP of 
Rig Type Driving 


No Power Engine 


ALABAMA 


1000 
3000 


500 
3500 


btne 
btne 


gas-gas: 
gas-gas¢ 


150 5000 §500 


gas-gaso-btne 
ARKANSAS 

gas 14( 
CALIFORNIA 


gas 145 3500 


btne _- _ 


gas 
COLORADO 
200 


8000 


200 8000 


ILLINOIS 
2000 
gas 2000 
gas-gasi 
gas-gasc 


btne 


ds! 


INDIANA 


Drwwks 


HP 

I- Rated 
to Depth with 
4%" Pipe 


Rig Make 
and Model 


Special 
Crdwil H 


Keystone A-50 


Crdwil RL 


Crdwil RL 


B Erie 48-1 
B Erie 48-1 


Crdwil RL 


Wichtex 

B Erie 60-1 
Crdwil H 
Crdwil H 
Crdwil K 
B Erie 36-1 
Crdwil H 
Crdwil H 
Crdwil K 
Cooper 


B Erie 36-1 


B Erie 60-1 
B Erie 36-1 


B Erie 60-1 


Crdwil K 
Crdwit K 


B Erie 36-1 


B Erie 24-L 
B Erie 28-L 





Contractor's Name 


Washakie County 
Anschutz Drig Co In 
Carpenter-Trant Drig C 
Clark Drig Ce 

Delison Drig C« 

R L Manning C 


Mountain States Drig C 
Weston County 

Olds & Wrather Drig C 
Bob Olds Drig C 

True Drig C 


Contractor's Name 


Princeton Mining C 
South State Drig 


C W Strotman Drig C 
Posey County 
Houchins Drig Ce 


Dallas County 
Kirby Oil Ind 


Barber County 
Mobile Drig C 


Patton Drig Co In 
Butler County 

Rex & Morris Drig C 
Strait Drig in 

J H Wagner Drig C 
Cowley County 
Carter Drig Co 


Paul Septer Drig Co 
SeRoBee Drig Co Inc 


L C Smitherman Drig C 
J H Wagner Drig Co 

Elk County 

R L Horn & Sons Drig Ce 
Ellis County 

Signal Oilfield Serv 


Graham County 

Signal O:lfield Serv 
Meade County 
Graham-Michaelis Drig Co 
Montgomery County 
Veeder Supply & Dev Cc 
Morton County 
Graham-Michaelis Drig Co 
Osage County 

Signal Oilfield Serv 

Pratt County 

Signal Oilfield Serv 
Rooks County 

Mobile Drig Co 

Russell County 

Shields Oi! Producers 
Sedgwick County 

Carter Drig Co 

Mobile Drig Co 


Seward County 


Graham-Michaelis Drig Co 


Stattord County 
Signal Oilfield Serv 


Muhienberg County 


Perrine & Perrine Drig Contr 


THE 
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Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 
Avail 
able t 
Drwwks 4%” 


Rated 
Depth with 


Pipe 


Rig Type 
N Power 


Unit U-15 
5 dsl Brwstr 
ds! Nat! 50 


Emsc 


gas 


GB. 506 
GB-800 
Emsco J-75 

ideco M- 1006 


gas-bine 
gas-btne Emsc 
gas-btne 


14 dsl 


» GB 
Crdwil RI 
GA-25 


1 gas Ems 
4 dsl 


4 gas-gas 400 Emsc 


Wor kover 
and 
Cleanout 
Depth Cap 


Top to 
Bottom 
Drig 
Car 


HP of 
Driving Rig Make 
Engine and Mode 
3500 Crdwil | 
10,000 Crdwil R 
4200 Cooper 

4000 B Erie 36-1 


‘s 
1OWA 
gas-gas 
KANSAS 


Crdw 
Crdwil 
Crdwit 


B Ere 36-1 
B Erve 36-1 
B Erie 36-1 


Wikr-Nr S-43 
Wisn Mogul 
B Erie 36-1 
Crdwit RL 
Crdwil Ri 
Crdwil RL 

B Erie 36-1 


Star 72 


Crdwil Ri 
Wikr-Nr C-34 


Crdwit Ri 
8000 Crdwil 
4500 
8000 


Craw! 


5000 Wikr-Nr C-34 


Crdwii Ri 

Crdwil 
3500 «8B Erie 48-1 
Wikr-Nr C-33 


Crdwil 
Crdwil 


4500 
3600 
5500 
B Erie 3 


150 6000 


200 6000 Crdwit Rt 


KENTUCKY 
B Erie 36-1 


btne 145 


October, 1957 





Top to Workover Top t Workover 
HP of Bottom and Bottom and 
Driving Orig Cleanout rivit Drig Cleanout Rig Make 
Engine Cap. Depth Cap t s Name ngin Cap. Depth Cap. and Mode 


Wikr-Nr C-34 
Crdwii Rt 


LOUISIANA Gulf Coast Western Oi! ( l s 145 5 6500 


De Soto County 
Dudley C Beene | 


Allegan County 
Muskeg 


n Development ( 


Bay County 

M iskegor Development ( 
Clare County 

Union Rotary Cort 


Gladwin County 


Muskegon Development ( 


Umon Rotary Corts 
Mason County 
Union Rotary C 


Midland County 
Union Rotary Cors 


Montcalm County 
McClure Ou C 


Oceana County 
Bernhardt Drig ( 
Osceola County 

Gordon Drig Cc 

Umon Rotary Cors 
Saginaw County 
Muskegon Development ( 
Umon Rotary Corp 


Fallon County 


gnal O:lfieild Serv 


Glacier County 
M-H-O Drig C 


Liberty County 
B & B Drig Co (Montana) 


Pondera County 
W Lawrence 


Toole County 


Treasure State Drig C 


Kimball County 
signal Oilfield Serv 


Richardson Coun y 
Nemaha Oi! Co 


Churchill County 
Barry Well Drig 


Chaves County 
Keyes Drig Co 


Eddy County 
Collier Drig C 


Donnell Drig Co 
Kersey & Company 


Needham Drig Ce 
Jack Plemons Drig Cx 


S P Yates Drig C 


Lea County 
Carper Drig Co Inc 


145 


MICHIGAN 


i> 


165 


sso-LPG 1h 


MONTANA 


gas-btne 215 
ds/ 


150 


NEVADA 


gas 85 


NEW MEXICO 


LPG 53 


gas-btne 
gas gas 
gas-gas 
gas gas 
gas-gas 
ds! 

LPG 
LPG 
LPG 
LPG 
LPG 
LPG 
LPG 


gas-LPG 
gas-LPG 


Crdwil H 
Crdwil Kl 


Wikr-Nr S33 
Crdwil RL 


B Erie 3€ 
B Erie 36-1 
B Erie 48-1 


B Ere 36-1 


Nati 
B Erie 


8000 =Frnks Rocket 
8000 «Crawl! RI 


4500 Wichtex C-60 


B Erie 24-1 


B Erie 36-1 

Wich 66 

B Erie 36-1 

Wichita 6 

Nati 3 

Wich Spd 55 

Wich Spdr 61 

Nati 3 

Wich Spdr 66 

Wich Spdr 66 

Nat! 

B Erie 36-1 

Wichita 55 

Ft Wrth Sor J 
Ft Wrth Jumbo J 
Ft Wrth Jumbo J 


B Erie 36-1 
Wikr-Nr S-55 
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Art West Drig C s 148 8000 


Rio Arriba County 
C L (Cluke) Myers Drig ¢ 
San Juan County 


gnal O eid Sery 


Hocking County 
R A Cooper Drig ( 
Wood County 
HILL ger 
Wyandot County 


H J Lininger 


Altaita County 

ner Drig C 
Beaver County 
Chambliess-Rosen Drig ( 
Beckham County 
Bolin O1} Co ROH B 
G H Ray Well Serv C 
Caddo County 
G H Ray Well Serv ( 


Creek County 
4-) Drig & Wel 


C H Hartmar 
ML (Mike) Ma 


Porter Drig C 


Skinner & McDougal Drig C 


Garfield County 
Hayward Drig C 
Grant County 
Sooner Drig C 

Kay County 
Bodard Drig C 
Mora Drig C 
Dave Morgan Drig C 
Lincein County 
Foster Drig C 


Chambless-Rosen Drig ( 
Muskogee County 
Ralph G Ladd 

Noble County 
Chambiess-Rosen Drig ( 
Nowata County 


Bennett Drig C 


Okfuskee County 

Floyd R Hyer 

Skinner & McDougal Drig ¢ 
Oklahoma County 

HER Drig C 


Okmulgee County 
D & J Drig Ce 
Gold-Mar Drig Ce 
Muzny Drig C 


Skinner & McDouga 


Osage County 
Bennett Drig Co 


W C Holt Drig Co tn 
Bob Murphy Drig Contr 


Totson Drig Co 


gas-gas 


OKLAHOMA 


gas-btne 


gas-gas 


gas-btne 


LPG 
LPG 


gaso-btne 


gas-btne 


ds 


btne 
LPG 


gas-gas 


gas-gas 


gas 


bine 


Cooper 
Wikr 


Crdwit Rt 
Star Spdr & 
Crdwil RI 


B Erie 24-1 
B Erie 60-1 


Star Spdr * 


Crdwil 


idex 


Franks 


45 Star 
Wich Spdr 
Ft Wrth D 
Ft Wrth | 
Crdwil 


B Erie 28-1 
B Erie 28 
Wikr Nr.34 
Wikr-Ne 
B Erie 28-1 
B Erie 36 
Wikr-N 


R-37 





Contractor's Name 


Payne County 
Mora Drig Ci 
Pottawatomie County 
Sooner Drig Cx 
Rogers County 
Bennett Drig C 
Seminole County 
E & M Well Serv ( LP 
4 LPG 
LPG 
Mora Drig C 6 dsl 
C L (Cluke) Myers Drig Co In 1 gas-btne 
Troup & Suttles In 1 gas-gas 
Triple E Drig C LPG 


Stephens County 
Thompson Drig ( 
Texas County 

Dunnam & Wyant Drig ( 
Tulsa County 

Bar-Lee Drig ( 

Bennett Drig C 

} M Corbett 

1 MC Drig Interest 
Mora Drig C 
Washington County 

H & S Drig Co (Dewey) 


PENNSYLVANIA 
Clearfield County 
Fairman Drig C 


Greene County 
Cecil Chisler & Sor 
Indiana County 
Fairman Drig C 


Andrews County 
Western Drig Co In 
Archer County 
Ayers & Burch 
Ramey Well Serv 


Baylor County 
Lin-Mour Drig Cx 


Brewster County 
Buck Jones Drig C 


Carson County 
J} R McGill 


Cochran County 
Western Drig Co In 


Coleman County 
Oney Drig Cx 


Comanche County 

Choate & Hitt 

Cooke County 

Russell & Russel! Drig & Prod Co 1 
Creckett County 

Brown & Thorp Drig Co 
Culberson County 

Ford Chapman Drig Contr 


Ector County 
Eastiand Drig Cx 
McQueen & Stout Drig C 


Art West Drig Co 


Gray County 


Guadalupe County 
& D ( 
Howard County 
nT er Drig C 
Hutchinson County 
sraham-Michaelis [ 


Jones County 
We 


Lubbock County 
Weste Drig ( 
Maverick County 


" ' i 


Mitchell County 
H Drig 

ay x 
Reeves County 


Scurry County 
i Taylor & [ 
Shackleford County 


Sherman County 
P Drig ( 
Stephens County 
ste & Hitt 


Sutton County 

"] jers Drig 
Taylor County 
West Centra! Drig ( 
Upton County 
Brown & TI 


McQueen & Stout [ 


Ward County 
Hatfield Drie Co | 


Art West Dr g . Crdwi! RL 
Crdwil Ri 

Wilhamson County 

C&S DrigC $ l ' Ft Wrtt 

Winkier County 

R L Bob Clark Drig Cont ‘ B Ere 
B Erie 

nell Drig ( e Wichita 61 

Wichita 5§ 

Art West Drig ( 145 t Crawl! Ki 

Young County 

Oney Drig ¢ l ‘ Wichita 
Wichita 
Ft Writ 
Wikr Nr C34 
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WEST VIRGINIA 
Fayette County 


Alen Drig C 
Logan County 


Allen Drig C 


Mingo County 
Allen Drie C 

Wetzel County 
Cecil Chisler & 


Big Horn County 
M 
Natrona County 


M 


Sweetwater County 


u 


WYOMING 


CANADIAN DRILLING CONTRACTORS 


Able Drig Co 

Three Hills Alberta Canado 
Arrow Drig Co 

201 Oil Exchange Bidg 

Calgary Alberta Canada 
Peter Bawden Drig Ltd 

810-A First St W 

Calgary Alberta Caonado 
Big Horn Drig Ltd 

6530 100th St 

Edmonton Alberta Canado 
Brinkerhoff Drig Co Ltd 

1001 Mobil Oi! Bidg 

Calgary Alberta Canada 
Brown Drig Ltd 

10509 Bist Ave 

Edmonton Alberta Canodo 
Cactus Drig Corp Ltd 

Box 853 

Calgary Alberta Canada 
Calgary Oil Field Serv Ltd 

133 Sixth Ave SE Rm 20! 

Calgary Alberta Canada 
Can American Drig Ltd 

133 Sixth Ave E 

Calgary Alberto Canodo 
Can-Tex Drig Co Ltd 

239 Sixth Ave W 

Calgary Alberta Canado 
Cardinal Drig Co 

Elks Office Bidg 

Bismorck N D 
Cascade Drig Co Ltd 

330 Ninth Ave W 

Calgary Alberta Canado 
Central Leduc Drig Co Ltd 

224 Ninth Ave W 

Calgary Alberta Canado 
Commonwealth Drig Co Ltd 

122 Eighth Ave W 

Calgary Alberta Canado 
Coralta Drig Ltd 

Box 4104 

Edmonton Alberta Canada 
Coultis Drig Ltd 

1724 Suffolk St 

Calgary Alberta Canoda 
Dallas Drig Co Ltd 

1208 First Nat! Bank Bidg 

Dallas Tex 
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ROTARY AND CABLE TOOLS 


ALPHABETICAL LISTING 


Devon Drig Co Ltd 

703 Fifth St W 

Calgary Alberta Canoda 
Double "A" Drig Co Ltd 

709 Eighth Ave W 

Calgory Alberta Canada 
Duke Drig Co Ltd 

239 8th Ave W 

Calgary Alberta Canada 
Eakle & Holder Drig Co 

116 Mulberry St 

Evansville Ind 
El Centro Drig Ltd 

905-A 8th Ave 

Calgary Alberta Canoda 
Gardner Bros Drig Co Inc 

1708 Davis Bida 

Dallas Tex 
General Petroleum of Canada Ltd 

224 Ninth Ave W 

Calgary Alberta Canad 
Gustavson Drig Co Ltd 

203 Empire Bidg 

Calgary Alberta Canada 
Paul Guthrie Development 

9916 109 St 

Edmonton Alberta Canada 
Hewgley Drig Co 

704 Wilco Bida 

Midland Tex 
Hi-Tower Drig Co Ltd 

400 Lancaster Bida 

Calgary Alberta Canada 
Hunter Drig Ltd 

602 Seventh Ave W 

Calgary Alberta Canado 
Jennings Drig Co (Alberta) Ltd 

133 Sixth Ave SE Rm 201 

Calgary Alberta Canada 
Kenyon's Drig Serv Co Ltd 

10439 82nd Ave 

Edmonton Alberta Canad 
Loffiand Bros Co 

Box 1649 

Tulsa Oklo 
Lohmann-Johnson Drig Co Ltd 

208 Bamiett Bidg 

Calgary Alberta Canada 
Moore Drig Co Ltd 

6th Floor Petroleum Bida 

Calgary Alberto Canoda 


1957 


Oil Producers Ltd 

222 Tegler Bidg 

Edmonton Alberta Canodo 
Parker Drig Co of Canada Ltd 

409 8th Ave W 

Calgary Alberta Canada 
Patterson & Culver 

Box 92 

Dunnville Ontar Co 
Pennant Drig Ltd 

108-A 8th Ave W 

Calgary Alberta Canada 
Precision Drig Co Ltd 

1134 8th Ave W 

Calgary Alberta Canodo 
Reading & Bates Drig Co Ltd 

Royal Bk Bidg 

Calgary Alberta Canoda 
Regent Drig Co Ltd 

Box 421 

Edmonton Alberta Conada 
Rine Drig Co of Canada Ltd 

436 Longhead Bida 

Calgary Alberta Conada 
Ryland Drig Ltd 

10318 82nd Ave 

Edmonton Alberto Cx 
S & T Drig Co Ltd 

10824-A 82nd St 

Edmonton Alberta Canoda 
Teton Drig Co Ltd 

Box 2068 

Casper Wyo 
Thornton & Bates Drig Co 

Roya! Bk Bidg 

Calgary Alberta Conado 
Trident Drig Co Ltd 

830 8th St W 

Calgary Alberta Canado 
Trinity Canadian Drig Co 

1001 F R Webster Bidg 

237 7th Ave W 

Calgary Alberta Canada 
Tri-Province Drig Co Ltd 

719 Bamlett Bida 

Calgary Alberta Canado 
Union Rotary Drirs (Canada) Ltd 

155 Wellington St 

Sarnia Ontario Canada 
Wilrich Drig Ltd 

10584 107th St 

Edmonton Alberta Canado 





Canadian Contract ROTARY Drilling Rigs 


Total HP 


Avail Rated All Main Avail 
able to Depth with Type Mud Makeand ablet 


Drwwks 4 imps Model 


Total HP Total HP 


All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 


Drawworks 
Rig Type 


Contractor's Name No Power ” Pipe Contractor's Name Drwwks 


Calgary Oil Field Serv Ltd 


Can-Tex Drig Co Ltd 


Jennings Drig Co (Alberta) Ltd 


Alder Fiats 
Trident Drig Co Ltd 


Barons 

Devon Drig Co Ltd 
Bellshill Lake 

Big Horn Drig Ltd 
Bantiey 

Cascade Drig Co Ltd 


Commonwealth Drig Co Ltd 


Regent Drig Co Ltd 

Big alley 

Tri-Province Drig Co Ltd 
Black Diamond 
Commonwealth Drig Co Ltd 
Blackie 

Pennant Drig Ltd 

Biue Ridge 

Hi-Tower Drig Co Ltd 


Bohn Lake 
Wilrich Drig Ltd 
Breton 

Arrow Drig Co 


> & T Drig Co Ltd 


Buck Creek 

Regent Drig Co Ltd 
Thornton & Bates Drig Co 
Buck Lake 

Moore Drig Co Ltd 
Ryland Drig Ltd 

Butte 


Commonwealth Drig Co Ltd 


Calgary 
Duke Drig Co Ltd 


8 
Parker Drig Co of Canada Ltd 12 


Caimar 

Gustavson Drig Co Ltd 
Cardston 

Brinkerhoff Drig Co Ltd 
General Pet of Canada Ltd 
Carseland 

Cascade Drig Co Ltd 
Coalspur 

Loffland Bros Co 
Cochrane 

Duke Drig Co Ltd 

Cold Lake 

Kenyon’s Drig & Serv Ltd 
Coronation 

Coralta Drig Ltd 

Wilrich Drig Ltd 
Crossfield 

Able Drig Co 

Moore Drig Co Ltd 
Cynthia 

Loffland Bros Co 

Crar 

Paul Guthrie Development 


R-40 


ALBERTA PROVINCE 
Wisn Spr 38 
Wisn Spr 38 
Emsco GB-800 
Crdwil OC 
Oilwell” 66 
Emsco GA-500 
“Oilwell” 648 
Natl T-25 
Crdwit OT 
Emsco J-110C 
Emsco GB-800 
Beth C-50 
Beth C-50 © 


1 dsl 120 
2 dsl 120 


Oilwell” 648 
Oilwell” 648 
Unit U-15 
Emsco GA-500 
Crdwit S-350 

4 Nat! 50-A 

16 Emsco GB-350 

(9 Brwstr N-75 
Emsco GA-350 
Nati 50 


Brwstr N 


Nati 50 
Unit U-15 


Failing 2500 
Emsco GB-350 
Emsco GB-350 
Nati T-32 
Nat! 55 


Ideco H-4( 
Nati 50-A 


Emsco 300 
Emsco 350 


27 Nati 50-A 


Unit U-40 
“Oilwell” 66 


Nat! 55 


22 0 Nati 110 
17 Nati 55 


15 “Oilwell” 648 
C-4 
Unit U-20 
ll Crdwil 151 


Failing 1500 
Nat! T-12 


Mayhew 
Unit U-40 


“Oilwell” T-52 


180 
180 


1450 
1050 


1275 


1386 


180 
160 


10.000 /2%" 
10,000/2%" 
12,00 
8,000 
8,000 


5 500 
7000 
15,000 
12,000 


6,500 /3 
6,500 /3%”" 


5,00 
5 00 
? SOx 


8,000 


10,000 
9,000 


10,000 


15,000 
10,000 


6,000 


15,000 


13,500 


5,000/3%" 


1,500/2%” 
3,500/3%" 


1,000/2%" 
10,000 


9,000 


7,500 





Didsbury 

Trident Drig Co Ltd 
Drayton Valley 

Duke Drig Co Ltd 

Hi- Tower Drig Co Ltd 

S & T Drig Co Ltd 
Edmonton 

Cactus Drig Corp Ltd 
Coraita Drig Ltd 

Hewgley Drig C 

Edson 

Arrow Drig C 

Parker Drig Co of Canada Ltd 
Regent Drig Co Ltd 

Trident Drig Co Ltd 

Elkton 

Regent Drig Co Ltd 
Garrington 

General Pet of Canada Ltd 
Grande Prairie 
Commonwealth Drig Co Ltd 
Parker Drig Co of Canada Ltd 


Regent Drig Co Ltd 

Trident Drig Co Ltd 
Hardisty 

Big Horn Drig Ltd 
Harmatton 

Commonwealth Drig Co Ltd 


General Pet of Canada Ltd 
Hines Creek 

Trident Drig Co Ltd 
Innistai! 

Brinkerhoff Drig Co Ltd 
General Pet of Canada Ltd 
Hi-Tower Drig Co Ltd 


Parker Drig Co of Canada Ltd 
Tri-Province Drig Co Ltd 
Jofttre 

Brown Drig Ltd 

Cascade Drig Co Ltd 
Kevisville 

Gardner Bros Drig Co In 
Keystone 

Peter Bawden Drig Ltd 


Brown Drig Ltd 
General Pet of Canada Ltd 
Regent Drig Co Ltd 


Rine Orig Co of Canada Ltd 
Lethbridge 

Wilrich Drig Ltd 

Licyd minster 

Oil Producers Ltd 
Ma-Me-O Beach 

Trident Drig Co Ltd 
Mundare 

Paul Guthrie Development 
Nacmine 

Commonwealth Drig Co Ltd 
Nanton 

Trident Drig Co,Ltd 


Cascade Drig Co Ltd 

Normandville 

Gustavson Drig Co Ltd 

Panther River 

Duke Drig Co Ltd 

Pembina 

Brinkerhoff Drig Co Ltd 20 dsl 

Cascade Drig Co Ltd 1 dsl 
3 dsl 
8 dsl 


Emsco GC-50¢ 
Nat! 80-8 
Oilwell” 6 
Oilwell 
Oilwell” 76 
Unit U-4 


Nat! & 
Nati T-32 


Nati 75 
Nati T-32 
Natt T-32 
Crdwit S 
Nati 50-A 
Brwstr N-4 
Nati 50-A 
Brws'r N-55 
Unit U-34 
Crdwil K 
Oilwell” 76 
‘Oilwell’ T-32 
Brwstr N-7 
Nat! 100 
Nat! 80-B 
Nati T-32 
Unit U-20 
Nati 50-A 
Nati 50 


Nat! 50 
Nat! 50 
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The rig now drilling toward a new Texas 
depth record of 22,000 ft. in Pecos County is equipped 
with a U-1220 electric draw works 

The choice of equipment for this deep test THE | U-1220-EB 
was of primary importance. In selecting the U-1220 
draw works, the contractor has assured the operators ; 
speed of operation, minimum down time, and depend- ELECTRA-FLOW 
able performance DRAW WORKS 


Simplicity of operation and ease of 





maintenance are design characteristics of the unit. The 
U-1220-EB Electra-Flow Draw Works is available in a 
single or split package. Included among other im- 
portant features are extra large diameter and wide 
spooling drum, large braking capacity, and centralized 
lubrication 

You can depend upona Unit Rig draw 


works to turn in an outstanding performance any- UNIT RIG 


where—because it is ‘designed for the job.’ 
and EQUIPMENT CO. 
Box 1889, Tulse, Okla 
Export Sales: MID-CONTINENT SUPPLY CO 


45 Rockefeller Plaza, New York 20, N. Y 
Cable: MIDUNITRIG 
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Ltd 


anada Lid 


Ltd 


Pincher Creek 
Brinkerhoff Drig Co Ltd 
Commonwealth Drig Co Ltd 
Pine reek 
seneral Pet of Canada Ltd 
Ponoka 
Brinkerhoff Drig Co Ltd 
Moore Drig Co Ltd 
Priddis 
Cascade Drig Co Ltd 
Queens ville 
Double “A” Drig Co Ltd 
Red River 
Peter Bawden Drig Ltd 
Moore Drig Co Ltd 
Parker Drig ¢ { 
Trident Drig Co Lt 
Red Earth 
Commonweailtt 
Rimbey 
General Pet 
Hi- Tower Dri 
Rosebud 
Gustavsor Dr 
Hi- Tower Dri 
Sarcee 

we 
Savannah Creek 
Loffland Bros ¢ 


Sibbaid 
Parker Drig ( 
Stettier 
Arrow Drig C 
Regent Drig ( 
Stolberg 


seneral Pet of 


Sturgeon Lake 
( 


nmonwealtt 


General Pet of 


Sullivan Creek 


Duke Drig ( 
Sundre 
Brinkerhoff Drig Co Lt 
General Pet of Canada | 
Parker Drig Co of Can 
Pennant Drig Ltd 
Reading & Bates Drig 
Swan Hills 

Hi- Tower Drig ( 


Three Hills 
Able Drig ( 
Cascade Drig Co Ltd 


Throne 
Big Horn Drig Ltd 


Valleyview 

Cascade Drig Co Lid 

Paul Guthrie Development : 20) Nat! 55 
Unit U-4 


Lohmann-Johnson Drig Co Ltd Unit U-15 


Virginia Hills 

Lohmann-Johnson Drig Co ltd 1 
Regent Drig Co Ltd 

Vulcan 

Brinkerhoff Drig Co Ltd 


R-42 


Warburg 

Regent Drig Co Ltd 

Waugh 

Commonwealth Drig Co Ltd 
Westward Ho 

Brinkerhoff Drig Co Ltd 
Loffiand Bros C 
Whitecourt 

Peter Bawder 

Cascade Drig ¢ 

Duke Drig Co Ltd 

Pennant Drig Ltd 
Tri-Province Drig 
Willesden Green 


Regent Drig Co Ltd 
Wimborne 
Brinkerhoff Drig ( 
Pennant Orig Ltd 
Windfall 

ffland B 

ding & Bates D 


Woodhouse 


nweal 


Alcan Highway Mile 95 


ty Canadian Drig ( 


Alcan Highway — Mile 120 
! ty Canadian Drig ¢ 
Alcan Highway — Mile 124 
Trimty Canadian Drig ¢ 


Alcan Highway — Mile 175 


Boundary Lake 


nwea 


Dawson Creek 
Arrow Drig ( é ' Emsco GB-80 


Can American [ ‘ Nat! 80-8 


Reading & Bate: { j Nati 10 
Ft. Nelson 

Brinke nD 

Ft. St. John 


A w Drig 


GR SO 
Emsco GB.35 
Emsco GB-25 
Emsco GA-35 
Emsco GB. SO 

Parker Drig ( l } Nati 55 

Pennant Drig Ltd Crdwi 

Regent Drig Co Ltd $ 20 Brwstr N 
Brwstr N 

Trident Drig Co Ltd Emsco- 5X 

Pouce Coupe 


Parker Drig Co of Canada Ltd ? ‘Oilwe 


MANITOBA PROVINCE 
Virden 
Peter Bawden Drig Ltd 
Cascade Drig Co Ltd 


Lambton 
Union Rotary Drirs ¢ 


Ojibway 
Eakle & Holder Drig ( 
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Total HP 


All Main Drawworks 
Make and 


Mud 


Pumps Model 


Windsor 
Regent Drig Co Ltd 1 dsi 260 
Union Rotary Drirs (Can) Ltd 552 


Brwstr N-4 
Nati 50 


QUEBEC PROVINCE 
Queensdale 
Kenyon’s Drig & Serv Ltd 12 ds 


SASKATCHEWAN PROVINCE 


Crdwil Rt 
Crdwit RL 


Can-Tex Drig Co Ltd 
(Eastern) 
Lohmann-) 
Alida 
General Pet of Canada Ltd 
Arcola 

Moore Drig Co Ltd 
Bradwell 

Can American Drig Ltd 
Carndutt 
Commonwealth Drig Cc 
Gustavson Drig Co Ltd 
Hunter Drig Ltd 

Rine Drig Co of Canada Ltd 
Coleviite 

Precision Drig Co Ltd 


hnson Drig Co | Crdwil S 


Nati T-20 


Brwstr N-4 


Nati T-20 


Ltd 


Nat! T-32 
Crdwil 


ideco 30 
Estevan 
Brinkerhoff Drig Co Ltd 
General Pet of Canada Ltd 


Nat! T-32 
Nati 50 

19 ds Nati T-32 
Nati 50 
Brwstr N-4 
Brwstr N-4 
Brwstr N.4 
Brwstr N-4 
Brwstr N-4 


Parker Drig Co of Canada Ltd 
Regent Drig Co Ltd 


Frobisher 
Hunter Drig Ltd 
Glen Ewen 

Can Americar 


Crdwil 
Drig Ltd Nati T-32 
Harptree 
Can American Drig Ltd Nati T-55 
instow 

Peter Bawden Drig Ltd 
Kingstord 
Commonwealth Drig C 
Kisbey 

al Pet 


Crdwil S 


Ltd 


{ Canada Ltd Nat! T-20 


Gene 

Lampman 

Commonwealth Drig Co Ltd 
Nati T-32 
Ideco H-40 

Precision Drig Co Ltd Nati T-20 

Minton 

Tri-Province Drig C 

Nottingham 

Moore Drig Co Ltd 

Oxbow 

Cardinal Drig Co (Bismarck) 

Commonwealth Orig Co Ltd 


Ltd ideco 7-11 


Emsco 300 


Nati T-20 
Crdwil RL 


Total HP 

All Main Drawworks 
Mud Make and 

Pumps Model 


Type 


Contractor's Name Power 


ALASKA 
Kenai Peninsula 
Coastal Drig Ce 1000 Emsco A-800 


ds! 


BRITISH HONDURAS 
695 Nati 50 
1000 = Nati 55 


Kerr-McGee Oil Ind Inc 14 dsi 


50. ds! 
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Emsco GB-350 


Brwstr N-45 


ideco M-750 


Total HP 
Avail 

able to 
Drwwks 


Frnks Comet 658 


45 


Ideco H-20-D 


30K 

525 
175 
420 
260 
26 
260 
260 
260 


18 


Emsco GB-250 31K 


250 


60C 


Total HP 
Avail 
able tc 
Drwwks 4 


1650 


Rated 


Depth with 
4 


$” Pipe 


Rated 


Depth with 


$” Pipe 


Total HP Tota 
All Ma Ava 
Mud able t 
Contractor's Name e Pur Drwwks 4 


HP 
Drawworks Rated 
Make and 


Model 


Deptt 
ps ” Pipe 
Ryland Drig Ltd 

Ralph 

Commonwealth Drig C 

Ratclitte 

Centra! Ledu 

Saskatoon 

Can American Drig Lt 

Shaunavon 

Precision Drig Co Ltd 

(Southeastern) 
Cactus Drig Corp Ltd 
Steelman 
Commonwealth Drig C 
Pet 


Ltd 
Genera f Canada Ltd 
Precision Drig Co Lid 
Reading & Bates Drig Co Ltd 
Stoughton 

Can American Drig 
Success 


Precis 


lid 
I 


n Drig C 
Swift Current 
Precision Drig C 
Tugaske 
El Centr 
Wapella 
Precision Drig C 
Watrous 
Can Amer 
Weyburn 
Central Leduc Drig C 
Commonwealth Drig C 
Genera! Pet of Canada Ltd 
Hunter Drig Ltd 

Teton Drig Co Ltd 

Wilmar 
Genera! Pet 


Ltd 


Ltd 


Drig Ltd 


itd 


an Drig Ltd 


Ltd 


Ltd 


f Canada Ltd 


Canadian Cable Tools 


ALBERTA PROVINCE 
Lloydminster 
Oi! Producers Ltd gas 


gas 


ONTARIO PROVINCE 
Haldimand 
Patterson & Culver 
Nortoth 


Patterson & Culver 


CONTRACT RIGS IN FOREIGN SERVICE 


Total HP 

All Main 
Type Mud 
Power Pu 


Total HP 
Ava 


ablet Depth with 


Drwwks 44° Pipe 


Drawworks Rated 
Make ar d 


Model 


Rig 


Contractor's Name N MPS 


CUBA 
C J Simpson Drig C iC dsl-gas T-32 12 
2C dsi-gas Unit U-4 ox 
aC odsi-gas 0-45 1 


Caibarien 


C G Glasscock Drig Co 3 dsl 








Total HP Total HP Total HP Total HP 








All Main Drawworks Avail Rated All Main Drawworks Avail Rated 
Rig Type Mud Make and ableto Depth with Rig Type Mud Make‘and ableto Depth with 
Contractor's Name No Power Pumps Model Drwwks 4%” Pipe Contractor's Name N Power Pumps Model Drwwks 4%” Pipe 















ITALY TURKEY 



























Abresze Clyde Hall Drig Co | 8 ds! 600 Beth M-58 
Compagmia Industrie Metanifere 
E Affins (Rome, Italy) ds! f Ideco H-30 M 450 
Romagna VENEZUELA 
Compagmia ind Metanitere 1 dsl 90 Ansaldo 200 60 000 Loffland Bros ¢ eas 105 
E Affini (Rome, Italy) 
JORDAN Guan 
} - Perforaciones Delta CA 
~ —" ws “s 4 Nati L-75§ 0 10 00€ (Caracas, Venezuela) 1 ds 260 Ideco H-40-[ 4 6 5K 
a ‘= ” , ds 260 IdecoH-40-D 4 
MEXICO 45 260 Failing 2066 
‘ 5 stm 1200 Emsco UBLS 16% 15,00 
{ 90 t SOO 
Del Mar Drig Co 3 gas 630 Natl 75 - 10,34 6 dsl 260 idecoH-40-D 4 
NORTH AFRICA ) asi CO deco H-30-D 30 ies 
Libya 10 ds! 260 Crdwil 45 
Camdrill International Inc ds! 255 IdecoH-30-D 30 4500 | Gull of Paria 
2 dsl 1000 Nat! 110 2400 13,000 | Perforaciones Delta CA 12 dsi 1360 Emsco J-1250 125 3,08 
Delta Drig Co 1 dsl 1250 Emsco A-800 900 11,000 Lake Maracaibo 
Perforaciones Delta CA 
PAKISTAN (Caracas, Venezuela) 8 ds 60 Emsco G-50¢ 50 8,000 
Southeastern Asia Drig Co 24 dsl 1200 Oilwell” 9€ 1600 18.00 ll dsl 130 Nati T-12 120 2,500 
13. dsl 1040 EmscoJ-1250 12% », OOK 
SICILY 14 dsl-ele 2000 Emsco—CB 1 15,000 
Armerina 15S dsl-elec 2006 Emsco ECB 120 15. 00 
Compagmia Ind Metanifere 16 dsl-ele 2000 Emsco ECB 120 \ 
E Affine (Rome, italy) 4 ds 9X Emsco 800 900 11,000 (Western) 
Francotonte Perforaciones Deita CA 7 
Compagmia Ind Metanifere (Caracas, Venezuela) 4 ds 6 Ideco H-40-[ 40K 6, SOE 







E Affine (Rome, Italy) Emsco GB-500 








The Petroleum Engineer's 
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The who, what, and where of 






U.S. offshore drilling — listing 






contractor, operator, location, water depth, 






type unit, and rig specifications 

















Ihe U. S. offshore oil industry has had an uphill battle have remained the same . . . drawworks, pumps, power com 
against the uncertain open water, fickle weather, and gov- pounds, derricks and masts, hoisting system, rotaries, etc., 
ernment bickering. In spite of these obstacles, activity and the supporting structure and allied machinery make the 
developments offshore have become significant and promise big difference. Drilling equipment is supported by minimum 
to provide much of the nation’s future oil demand. platforms with drilling tenders housing much of the needed 

Drilling in the unprotected waters of the Gulf of Mexico facilities; on large self-contained platforms that have every- 
and in the Pacific Ocean off the Coast of California is con- thing necessary for operation; on large mobile submersible 
siderably more complicated than its comparable counter- barges, and on the West Coast, on ships. 
part ashore. Although major items of drilling equipment Because the offshore drilling operation involves additional 
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cr race 
FEF OGeESsS 








“CONTROLLED FRICTION” 


How McEvoy uses 
to prevent casing ftailures 


Engineered into each McEvoy Casing your assurance of maximum safety 
Hanger is the exclusive “Controlled and economy 

Friction” principle, developed by McEvoy “CF” Casing Hangers se 
McEvoy to permit hanging of casing to curely grip the casing with sharp inner 
its full joint coupling strength without teeth while precision-made outer teeth 
damage to the casing. This principle is control the slip bow! friction, automati 


cally limiting downward movement of 
slips in the bowl. These casing hangers 
effectively solve the problem of recon 
ciling high load capacity and good 
initial pipe bite by increasing the fric 
tion between slip and bowl as the casing 
load increases, stopping downward cas 
ing travel before the casing is damaged 
by the slips 

Hydraulic and mechanical loads are 
completely separated by use of two 
separate and independent support areas 








McEvoy casing hangers tor all welis 





McEVOY “CB” CASING HANGER 
. . Sesigned for medium and 
medium-heavy casing strings 
combines ‘‘Controlied Friction” 
slips and “Shielded Seal” pack 
off with maximum economy . 
will safely hang casing te ful! 
short joint coupling strength 


McEVOY “CB-2" CASING HANG 
er fits the space-saving, 
low-cost Type “'C’’ Casing Head 
Provides economical, medium 
duty, wrap-around, automatic set 
and seal service . may be 
wrapped around the pipe and 
Gropped through the preventers 
te previde automatic sealing 
with very low pipe lead and te 


McEVOY SB-2 CASING HANGER 

the complete answer te 
every deep, high pressure, heavy 
string need. May be wrapped 
around the pipe and dropped 
through the prevesters for ae 
tomatic set and seal . . . will 
safely support any casing string 
that can be picked up in the 
éerrick 


MM" 





in these McEvoy Hangers. Pipe bottle 
necking is completely eliminated and 
casing pressures, test pressures, or high 
pressure remedial work cannot load the 
slips or change their pipe load capacity 


COMPANY 


OIL WELL EQUIPMENT 
Texas and Milby Street - P. O. Box 3127 


Houston 1, Texeos 


@ For complete engineering design information on the 
exclusive McEvoy “Controlled Friction” principle, 


write jor paper 


“Effect On Thin-Walled Cylinders of Combined 


Loading From Tension and External Slip Compression 





Ark Fuel — Arkansas Fuel Oil Corporation. 

Calif Co — The California Company. 

Kermac — Kerr-McGee Oil Industries, Inc. 

Pan Am — Pan American Petroleum Corporation. 

Phillips — Phillips Petroleum Company. 

CATC — Continental Oil Company, The Atlantic Refin- 
ing Company, Tidewater Oil Company, and Cities 
Service Oil Company. 

CUSS — Continental Oil Company, Union Oil Company 
of California, Shell Oil Company, and The Superior 
Oil Company. 

Magnolia — Magnolia Petroleum Company. 

M-C-N — Magnolia Petroleum Company, Continental 
Oil Company and Newmont Oil Company. 

Richfield — Richfield Oil Corporation. 

Superior — The Superior Oil Company. 


types of equipment and structures, the Editors of PE’s exclu- 
sive RIG LOCATOR felt that it justified a separate and 
specialized listing. 

Some abbreviations. To provide the greatest amount of 
information in a compact listing, it is necessary to employ 
some abbreviations. Manufacturer’s names are indicated in 
the introduction of the RIG LOCATOR. Here is a list of 
abbreviations employed in the offshore section for operators 
and operator groups: 

Operators 

Std of Cal — Standard Oil Company of California. 

Gen Pet — General Petroleum Corporation. 

Humble — Humble Oil and Refining Company. 

Std Texas — Standard Oil Company of Texas. 

Std Cal — Standard Oil Company of California. 

Texaco — The Texas Company. 


CALIFORNIA 


Drwwks 


tig, Barge 
Name or 
Number 


Owner’s Name, 
Address 
Brown Marine Drig Co Rig | 
SM 1 
“Torry 


Humble Oil & Ref Co 

Pacific Towboat & 
Salvage 

Richfield Oil Corp “La Ciencia 

“Rincon’ 

“Western 
Explorer” 


Standard Oil Co of Calif 


MOBILE DRILLING BARGES 


Movible ( Yishore Co Rig 2 


Operator 
Drig For 


Monterey 


Humble 
Gen. Pet 


Shell 


PLATFORM-TENDER DRILLING UNITS 


Bge 16 
“Kermac I” 
Rig 43 
“Kermac I] 
Rig 61 
“Gulf Coast 
Bge 2” 


Kerr-MeGee Oil Ind Inc 


Magnolia Pet Co 


SELF-CONTAINED PLATFORMS 


C G Glasscock Drig Co Rig |! 


MOBILE DRILLING BARGES 


Coral Drig Co “Mr. Arthur 
Rig 2 

“Chris Zeppa 
Rig 12 

“Mr. Gus II” 
Rig 47 


Delta Marine Drig Co 
C G Glasscock Drig Co 
Humble Oil & Ref ‘Co 

Rig 40 
| Rig 44 


Kerr-McGee Oil Ind Ine 


Rig 45 


=| 
Rig 46 


Rig 47 


Std of Tex 
Humble 


Magnolia 


Ark Fuel 


Calif Co 
ODECO 
CATC 


Humble 


Offshore 
Locatior 
County 


Seal Beac! 
Orange 
Calif. Area 


Santa Barbara 


Goleta 
Pt Concepcion 
Santa Barbara 


Water 


Total hp | Total hy 


Dept! \ Rig Make & Available to all 
> Mode to Drwwks Mud Pumr 


on 


Wegnr Mrhse 
DI5T4B 
Hopper Hoist 
Emsco 160 


Hopper Hoist 


TEXAS 


Mustang Is. Area 


Mustang Is. Area 
St 948 

Mustang Is. Area 
St 819 

High Is. Area 

St 24 


Mustang Is. Area 
St 9058 


LOUISIANA 


West Delta Area 
Blk 30 

W. Cameron Area 
Blk 3 

Grand Is. Area 
Blk 48 

Grand Is. Area 
Blk 18 

Eugene Is. Area 
Blk 32 

Ship Shoal Area 
Blk 28 


| West Delta Area 


Bik 84 
Vermilion Area 
Blk 95 
Ship Shoal Area 
Blk 139 


Brwstr N-12 20,000 


dsl-elec 


dsl engine Ideco Big Gut 15.000 


Natl 160-E 25,000 


dsl-elec 
Emsco GB 5,000 
250-TS 
Emsco 
J-1600 
Ideco Hydrair 
1350-8 
“Oilwell” 
96S 
Emsco 
EDA-460 
Emsco 
EDA-460 


dsl engine 


dsl engine 6.000 


dsl engine 20,000 
dsl engine 16,000 
dsl-elec 20,000 


dsl-elec 20,000 
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This D-SANDER has proved its value 
in these two important areas. 


GULF COAST 


The Dorrco D-Sander was originally developed 
to remove abrasive sands prevalent in Gulf Coast 
drilling down to about 9,000 feet. It has worked so 
well that it is rapidly becoming standard equipment 
on many Gulf Coast rigs. 


On one series of controlled tests, for example, 
savings in overall drilling costs averaged more than 
$5,000 per well. Faster drilling rates, reduced pump 
repair costs and more footage per bit contributed 
to this saving. 


MID-CONTINENT 


In North Texas and Oklahoma, build-up of fine 
drilled solids were increasing viscosity and weight of 
the drilling fluid and reducing drilling rates. 


SWACO Engineers set the D-Sander to remove 
all drilled solids above 30 microns in size and results 
were astounding. Drilling rates increased as much 
as 15 per cent. Bit footage increased as much as 
25 per cent and mud control was greatly simplified. 
Important cost savings were realized. 


Regardless of where you drill, the Dorrco D-Sander may save you money by main- 
taining a low solids, low weight, non-abrasive drilling fluid. For full information, call us. 


SWACO 
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SALT WATER CONTROL Inc. 


A Sid Richardson Development Company 
1211 Ft. Worth National Bank 


Phone: ED 2-4434 Ft. Worth, Texas 


FOR FURTHER INFORMATION ON R-47 


AOVERTISED PRODUCTS. SEE READER SERVICE CARD 





Owner's Name 
Address 


Louisiana Delta 
Offshore (% rp 
Noble Drig Co 


Ocean Drig & Expl Co 


Penrod Drig Co 


Phillips Pet Co 
Rowan Drig Co Ine 
Southeastern Drig Corp 


Zapata Off-Shore Co 


tig, Barge 
N ame or 
Number 


“Delta No 


moO 


“Mr. Charlie 


“Johr 
Hayward 
“Margaret 


“St. Louis 


Bge 51 
“J M Wood 
ruff” 
tig 42 


Bge 10 


Rig 22 

Bge 8 

tig 2 
“Seorpior 

tig 3 
“Vinegarroon 


PLATFORM-TENDER DRILLING 


Booker Drig Co 
Deepwater Expl Co 


Delta Drig Co 


Delta Marine Drig Co 
Dixilyn Drig Corp 
Hawkins-Wilkins 


Prod Co 
Humble Oil & Ref Co 


Kerr-MeGee Oil Ind Inc 


Llano Drig Co 


Loffand Bros 


Magnolia-Continental 
Newmont 


' 


Rig 3 


a Jeepw ater 
No. 1’ 


Rig 16 


Rig 37 


Rig 1 “Joseph 
Zeppa ; 

Rig 6 
“Murmanill | 
Rig 2 


Rig 36 
Rig 46 
tig 49 


tig 39 “Frank 
Phillips” 

Rig 48 
“Kermac III’ 
tig 6 “Clayton 
G Dorn 

Rig 127 “R W 
Mellvain’” 
Rig 30 S-26 
Rig 1 & Rig 
148 8-24 

Rig 133 


tig 149 


Rig 34 
Rge | 
Rig 39 
Bge 2 
Rig 44 
Bge 5 
Rig 45 
Bge 6 
Rig 47 
Bge 3 
Rig 48 
Bge 4 
Rig 57 
Bge 7 


LOUISIANA 


Operator 
Drig For 


Shell 
‘alif C 
Shell 
ODECO 


Shell 


UNITS 


Humble 
Humble 
Humble 
Humble 
Humble 
M-C-N 
Gulf 
Humble 
Humble 
Tumble 
Humble 
Humble & 
Gulf 
CATC 
Forest 
Pure Group 


Calif Co 
Calif Co 


Calif Co 
CATC 
M-C-N 
M-C-N 
M-C 
M-C- 
M-C 
M-C 


M-C 


Locat i 
Designatior 
E. Cameron Area 
Blk 17 
Bay Marchand 
Bik 2 
Vermilion Area 
Blk 111 
E Cameron Area 
Blk 4 
Eugene Is 
Blk 128 
ith | 


Are 


Sou ‘ass Area 
Blk 24 
Bay Marchand 


Blk 2 


Bretor 
Bik 22 
Bay Mar 
Bik | 
Bay Mare 


I 


West Dy it 

Blk 30 

Grand Is Are 

Blk 28 

Grand Is. Area 

Blk 

West Delta Area 

Blk 30 

West Delta Area 

Blk vw) 

W. Cameron Area 

Blk 110 
Timbalier Are 


Grand Is. Area 
Blk 17 

West Delta Area 
Blk 24 
Vermilon Area 
Blk 120 

Ship Shoal Area 
Blk 149 

FE. Cameror 
Blk 126 
Bay Marchand Ar 
West Delta Area 
Blk 29 

Main Pass Area 
Blk 60 

S Timbalier Area 
Blk 22-5/2 

Ship NS r0al Area 
Blk 42 
Eugene Is 
Blk 128 
Eugene Is 
Blk 110 
Eugene Is 
Bik 126 

Ship Shoal Area 
Blk 113 

E. Cameron Area 
Blk 64 

S. Pelto Area 


Blk 11 


Area 


Area 


Area 


\rea 


(Continued) 


Water 
Deptt Type Rig 
Ft Power 


CEL 


engine 


dsl engine 
dsl engine 


dsl engine 
dsl engine 
dsl engine 
dsl engine 
dsl engine 
dsl engine 
dsl engine 
dsl engine 


dsl engine 


THE PETROLEUM 


| Unit 1 


Drwwks 
Make & 
Model 


Nat 


Bet} 
MC-.050 
Emacs 
Bet! 
MC-950 
Emsco 
TB-1250 
Nat 


Idex 
PR-1050 
E-msco 
Emsco 
J-1400 
E-mace 
1-1400 
Natl 125 
Emsco 
EDA-460 
“Oilwell” 96 


Natl 125 


Unit U-30 


| Natl 125 


Unit U-30 


" 
199% 


| Natl 125 


Natl 125 


E-msco 


JB-1250 
Natl 125 


Natl 125 
Emsco 


TB-1250 
Natl 130 
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LOUISIANA (Continued) 


Blk 
Bik 
I ugert 
Bik 175-A 
o I mt er Are : 
Blk 86 
Eugene Is. Area 
Bik 175-B 
Eugene Is. Area 
Blk 190-A 
Grand Is. Area 
Blk 18 
Grand Is. Area 
Blk 40 
West Delta Are 
Bik 58 
West Delta Are 
Blk 59 
| uge ne Is Area 
Blk 128 
} ugene Is. Area 
Blk 128 
Superior W. Cameron Are 
Blk 72 
Superior W. Cameron Area 
Rik 101 
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Energy (physics) means “Capacity for performing 
work.” 


And that, in a nutshell, is J&L wire rope. 


There IS a difference. You can pick up a good wire 
line anywhere, but J&L wire rope (independent wire 
rope center, fiber core, SpringKore, PlastiKore) is 
nothing short of coiled POWER! It tackles tough 
jobs with amazing endurance. Precision engmeered, 
it handles with easy assurance. Its plus values pay 
bigger dividends than blue chip stocks. 


Try it! Make up your mind now to standardize on 
J&L wire rope for the pure satisfaction of owning 
a finer product. 


FREE BOOKLET 


Call any J&L number for 
your copy of WIRE ROPE 
IS A MACHINE, packed 
with practical information 


. : 7 
io “es Jones & Laughlin 


SUPPLY DIVISION -— Tulsa 


SERVING THE UNITED STATES AND CANADA 


FOR FURTHER INFORMATION ON THE PETROLEUM ENGINEER, October, 1957 
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Schulz and Schultz know for sure... 


Why Cost-Conscious Mud Engineers 


Specify Du Pont CMC 


Warren Schulz (left 
the New Orleans office of Barada & 
Page, shows Eddie Schultz, Du Pont 


manager of 


Technical Representative, newly re 
plenished stock of the multi-purpose 
mud additive, Du Pont CMC. Rap 
idly increasing sales volume is his 
proof that DuPont CMC is being 
and more mud 


specified by more 


engineers. To give prompt delivery 
throughout his area, this office now 
stocks Du Pont CMC in Baton 
Rouge, Lake Charles and Mobile, in 
addition to New Orleans 
And Eddie Schultz 
tell you why. He’s 
himself, has trained mud engineers 


right) can 


1 mud engineer 


and drilling personnel, and has 


helped evaluate all types of drilling 
mud additives. Now, as a Field Rep 
resentative for Du Pont, he’s helped 
oil producers save substantially pet 
foot in mud costs by using Du Pont 
CMC. He 
the best additive on the market to 


can show you why it is 
give fluid-loss control at low viscosi 
tv and at low cost 

If you don’t know Schulz or 
Schultz, why not get acquainted and 
take advantage of their services and 
the benefits of Du Pont CMC? Order 


it from 
e YOUR LOCAL MUD DEALER 


e BARADA & PAGt 
Dallas, Ft. Worth, Houston 


Corpus Christi 


New 


Orleans 


Kansas City, Tulsa, Wichita 


Macco Corp., Paramount, Ca 


Du Pont Exp.ostves DEPART 
Los 


Del 


MENT offices in Dallas 


Angeles, or Wilmington 


Better Things for Better Living 


through Chemustry 


DUPONT CMC 
FOR DRILLING MUDS 


Odessa, Oklahoma City 


‘ 








MISSION Super-Service LINER PACKING 


MISSION Super-Service Slush Pump Liner Pack- 


ing outwears all other types 


Under severe conditions (high pressures and 


worn pump bores) Mission Packing has outlasted 
others by as much as ten times 


Furthermore, Mission Super-Service Packing 


} ] 


stays in adjustment. Since costly wear is reduced, 


This cross-section shows how 


frequent re-tighte 
The reason for this 
the zero clearance design shown bel 
Write for the bulletin that tells t 
Better yet, try Mission Super-Service | 
n your pumps. They are made in 


sizes and are sold through all supp! 


back-up rings expand to provide zero a) 

clearance and perfect containment 

of packing elements when tightened 

The metal end ring restores worn 

shoulders—adding reinforcement to 

the nylon. The result is long life 


with minimum adjustment 


iZ will bear 


MISSION MANUFACTURING CO. © P.O. Box 4 ° 


Mdting bit the 


In The United Kinedom: MISSION MANUFACTURING ¢ 


SLUSH PUMP VALVES « PISTONS « VALVE 


ee Hate ye 


WITS si® 


a) 

















ard 
Complete Perforating 
Service 


re 





bullet or 
shaped-charge 


LANE-WELLS GETS 
DEEPER PENETRATION 


Yes, when you use Lane-Wells perforating service you can get 
maximum penetration in both bullet and shaped-charge perforating... 


. BECAUSE 


Because Lane-Wells 4 inch E-Gun blasts deeper 
than any 4 inch bullet gun available on the market today— 
25‘. deeper than its closest competitor.” 


.. BECAUSE 


Because Lane-Wells 4 inch Karrotfree Koneshot ° 

blasts deeper than any 4 inch shaped-charge gun available 
on the market today —shoots 12.3‘, deeper than 

its closest competitor." 


* From the put 


Your LANE WELLE man hae the full story 
...ack him to give you the facts 


— 


INFORMATION WRITE: 
P. BE BOX 1664, HOUSTON 1, TEXAS 





Ever Sine i i WI C1IVI 
Be re oe tes BE © Cocos blazed by men of knowled 


exception. Bi ilt bv the step-by-step 


ee I I 
path of oil leads from deep in the « 
above providing “energy for the need 

At Halliburton, knowledge 
thi yugh a continuous program 
Halliburton representative a well-informed guide or petroleum s 


1 
makes every 


trail of progress 


HALLIBURTON O'!IL WELL CEMENTING COMPANY 


>UNCAN, OKLAHOMA 


Primary Cementing Remedial Cementing 





